fial diameter (12 714 kilometres polar diameter) 


mYlSiBB 


DICTIONARY 

OF 

GEOLOGY 


6 to 40 torn 



2200kms 



2 500 kms 
diameter 


MaryHofftnaii 








GOYLSaaB 

DICTIONARY OF 
GEOLOGY 


MARY HOFFMAN 



OOnsmB 


AHimprimo/ 

GmmmiBookDfpoi 

Mi, 

nkflmm:$2§9m 



f'uNistwa n\ 
um Saati 

|•ublIsht‘P» Af UisinbutuiN 

an uiipnnl of General lUx)k [kpot, 

I f91. Niai Sarak. LX'lhi>l 10 00b < India) 
!’ mied at Hatra An Piiiiters. Nch Delhi 



Era 


^arly man; modem man in M 

10,000 y>ira 


QIMTERMARY 


TERTIARY 


f A — J * ■ — 

AQV Of MranniiMi 


CRETACEOUS 


JURASSIC 


TRtASSIC 


T5: 

I 


rv8i nowwing pimWK 

d6¥Blopiii6fil 01 dinos 
anmonilM. Moim^ 


FM birds, lirst maminals; 
abundam (ftnoaaura and 


>140 


■ ■■■■■ M , ■■■.■■ I ■■ — ■— III 19(1 

Fast d aiqraura. abundant od> 
nifaiCNii trass 


^230 

cxuncDon Of irsoDnas ano iiiany 
olhar types of marine anirnals 

280 

Great cool forests; abundant irt- 

310 


PERMIAN 






PENNSYLVANIAN 


MISSISSIPPIAN 


SharKs and ampbibians; laigs 
primitrve trees 


S4S 


DEVONIAN 


SILURIAN 


II 


First a'lphWaiM and 
ammo* (ties 


4CI5 


ORDOVICIAN 


First plants and animals on land 
cr ^ 


First fishes 


500 


CAMBRIAN 


First abundant record of marine 
invertetrstes; trUobiias 


PRECAM8RIAN 


very lew losses, pnmnive 
aqualie ptanis: oWeal taaals 
(bacteria, algae) about 3.100 
I years 


570 































1 


A 

■ft (a*-ft [ab'-fthp A Hawanin tarm 
for iava flows typified by a roiigli. 
jagged, spioose, cUnkery surface. 
Cf: pahoehoe. 

a axis 1. One of the crystallo- 
graphic axes used as referoioe in 
crystal description. It U the axis 
that IS onented horizontally, front 
to back. 2 In deformed rocks, the 
directioii of tectonic transport, i.e. 
of maximum displaceroent, like 
the direction in which cards slide 
over one another. Stnae in a slick- 
ensided surface are paraiiei to a, 
ahaxial (ab-ax'-i-ai) Fadng away 
from, or situated on the outside 
of. the axis of an organ, plant, or 
uivertebrate; dorsal or anterior. 
Ant. odaxiaL 

Abbe refractoftieter An mstni- 
ment used for determining the le- 
tractive index of liquids, mincr«.j* 
and gemstones, its operation is 
based on measurenicnt of the 
cniical angle. 

ablation (ab-la'-tion) 1 All proc- 
esses by which snow and loe 
are lost from a glacier; also, the 
amount lost. Syn: wastage, 2. 
Removal of molten surface layers 
of meteorkes by vaporization dur- 
ing flight through the aunos- 
{kiere. 

ablation moraifte An uneven pile 
or continuous layer of ablatkm 
tilL cither overlying ice in the 
ablation area or resting on ground 
moraine daived from the same 
glacier. 

aboral Ub-o'-ral) 1. Located op- 


posite to or tfiracted nway fron 
the month of an in v crtiehnrtc. Ct 
adtmsL 2. Toward the a nds n ide 
of a oooodoiit dement 
ftbpiftar In deformed rocks, the 
surface along which ddfereatial 
mowemeDt takes place, a is the 
direclxm of dnpfacement — Chat 
is, the direction of tectonic trans- 
port; b lies in this surface of 
movement and is perpendiailar to 
a. 

abrasion (ah-ra*-sion> The me- 
chanical wearing or grinding 
asray of rock surfaces by the frio 
tion and impact of rock particles 
transported by wind, ice, waves, 
running water, or gravity. Syn 
cormsum. Also, the effect of 
abrading, as the abrasion left by 
glacial action. Verb abrade, 
abraskm pH Acidity resulting 
from OH ' or H ^ ions being ad- 
sorbed at the surfaces of finely 
ground minerals suspended in 
water. 

abaarokite (ab-sa'-ro-kite) A h;)- 
salti^ ‘ock, composed of phen^)- 
aysb of olivine snd dmopyrex- 
ene in a groundmass of labrador- 
ite with alkali feldspar rims, oli- 
vine, and some leucitc. 
Absarokite grades into shosho- 
nite with a decrease in the olivine 
cemteot and with the pmenoe of 
some -colored glass, and into 
banalutc with a decrease in the 
olivine and augite. 
abftolate agr The geo- 

logic age of a fossil, rodu features 
or event given in units of time, 
usually years. Commonly refers 
to ages determined radioiiieCfic^ 
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lytIwjt gMqrliwwfcrtDaieiob- 
TIk im k in dirfmr. at it im- 


wmf not be potribie to adtteve 

a: 

ttailnit hnaMly 'fhe camcnt oi 


of air. Gh mlatftr /banlAoi 
abaoMa panaaaiflilir The ability 
of a rock to conduct a BakL o.f. 
gaa^at 100% wtnnakHi with tiiat 
flaid. See also: <0bc<fiapmnaa6^ 
fdatiwe pemimbi^ 
bhaalnlo iaa^ponnaro Tcnperatm 
meanuad m dogma Gdihn from 
abaolttte aero» — 273.18*C Abao> 
hdc tcmpcfatnrca are given cHber 
at ‘*dcsreei abaolule** (a.g.. 
IStTA.) or at ^degreea lUhrin** 
(e.g.. 1501L). 

abaarpilon (ab-aorp'-tion) 1. Tak- 
ing up* incxirporatkin. or anm^ 
tion, M of l^aiila in aolida or of 
pme^mhqvaiiM,Cii adsorptkm. 2. 
ItediKtion of tbe mlaiaity of light 
in tranamiiaioo tfarongh a sub- 
ftanoe or in reAaction from a sur- 
face. In ciystals* abacrption may 
vary vHb tbe vibration direction 
of the tranamitted fight. Cf: 

3. The prooea a by 
^^anergy .iochaathatoffieo- 

oonv ertod hno other forms of cp> 

av» n.g-» beat 4. Ibe cntnuoa of 
■wfccena tmktotbefithosphare^ 
abaaifllan caaflicient The ratio of 
tw anaogy abaofbed by a material 
to tte moident upon it. 9yn: Ob- 



mergbig of tiro or more ahbpaial- 
Id s^raama into a single stream 
oon ri aB aa a raault of corepetition 

fiei and lamea; tbe siaiplett type 

of dream captm 2. That part of 

practpHation that does not 

become direct runoff, but ia tran- 

ipifad.itored.evnporBted.orab- 
- - ■ ■ 
aofnea. 

ahnndanea (a-hun'-danoe) t. The 
mean oonoentration of an dement 
in a geodiemicd ftservoir, e.g. 
tile abundance of nkkd in oaelo- 
orites; also* relative average con- 
tent, e.g. the order of abqpdanoe 
of ekments in the earth's crust is 
O, Si, Alt etc. 2. The number of 
individuals of a patticutor taion 
in a certain area or volume of sedi- 
ment 

ahymnKa-byn^-al) 1. Pertaming to 
an igneous intrusion that occurs 
at cousidcrehle depth in the crust, 
or to the resulting rock; phaomc. 
2. Pertaining to ocean depths of 
4000 m or deeper, and to the or- 
ganisms of that environment 
ahymd hill A rdativdy small 
topographic feature of the deep 
ocean floor, ranging to several 
hundred meters in height and 
several kfiometcra in dianieler. 
shymal plain A flat regioo of the 
ocean floor, mnally at the base of 
a continental rise^ wfaoee slope is 
km thao l:100a It k fonned by 
tile depodtion of tnrhidity-ciir- 
rent and p^^gr sediments that 
I*y- topogr^ 

Acite Middk 

Gndirita of Nocdi Aacrin. Ob> 
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solele syn. of Aibtnan. 

Acodifli orogeiqr A mkklle 
zok ddbniiAtkm, eqwdftUy in ^ 
northern Appelachiuis. In Getp6 
and adjacent areas, its climax is 
dated as early in the Late Devoni- 
an. blit deformational. plutonic, 
and metamorphic events were 
protonged over a more extended 
period. The Acadian had best be 
regarded, not as a single orogenk 
episode, but as an orogenk era. 
Cf: Antler orogeny, 
a ec eicr atien (MX9el*««-a'-tion) 
During evolution, the appearance 
of modifications earlier and ear- 
lier in the life cycle of successive 
generations; adult characters of 
the ancestor appear earlier m im- 
mature stages of the descendants 
(tachygenemX sometimes to the 
point that certain stcpe are omit- 
ted (brachygenesis), 
accek r at ioa due to gravity The ac- 
celeratkin of a body falling freely 
in a vacuum due to the gravita- 
tional attraction of the earth. The 
International Committee on 
Wdghtt and Measures has adopt- 
ed as a standard or aooqMed value 
980.66S cm/sec^f but its true val- 
ue varies with latitude, altitude, 
and the nature of the underlying 
rocks. 

BCcaleiOBiiitm (ao-oel"-cr-om'-e- 
ter) An instrument used to meas- 
ure accderation; specifically, a 
seismograph designed to measure 
earth-partide accelerations, 
aceeasory eiaaMnt (so'oes'-so-ry) 
troee ekmtnL 

whosellreBcnoe in a rock is not 


essential to the proper classifica- 
tion of the rock. Access^ nuner- 
als generally occur in minor 
amounts; in sedimentary rocks, 
they are mostly hoavy mineraiM, 
Cf; emntial mineral 
accidental lufiueiiwi (aoo-den'- 
tal) xenolitk 

aecUfity (k>cliv*-i-ty) An ascend- 
ing slope, as opposed to declivity 
accordant (aocord'-ani) Matching 
or in agreement, e.g. said of two 
streams whose surfaces are'at the 
same level at the place of junc- 
tion, or said of several folds hav- 
ing nmilar orientation. Ant: dd- 
cordanL 

accordant foM One of several aimi- 
laily oriented folds, 
accordant summit level A hypo- 
thetical level or gently sloping 
surface that regionally inteiaecta 
hilltops or mountain summits. In 
a region of high topagraphk re- 
lief, it suggests that the summits 
are remnants of a plain formed in 
a previous erosion cycle. See also: 
summit concordance, 
accredng ptete ImundaiT (aocrct*- 
ing) A boundary between two 
crustal plates that are moving 
apart, with new oceanic-type lith- 
osphere being created at the 
seam. See also: mid~oeeanic ridge, 
S|yn; divergent plate boundary. 
acaretNMi (wM^-tion) 1. The 
gndoal additioo of new land lo 
old by the depomtion of sadimcBt 
carried by the water of a stramm. 
Z The process by whidi asorgHic 
bodies grow la^» by the ndd^ 
tion of fiesh material to ttn ewt- 
mde. 3. A tiieory of nnntiMtal 



grtywth by the addition of succe»> 
ati« geoaynchnes to the craton, 
■ocraAlottary (ac-cre'-tkm-a-ry) 
Tcndiiig to increase by external 
addition or accumulation, as a 
secondary sedimentary structure 
produced hy overgrowth upon a 
pre-existing nucleus 
accretion hypothesia Any 
hypothesis of the origin of the 
eatih which assumes tliat it has 
grown from a small nucleus by 
the gradual addition of solid hod 
les. such as metet>ntes, asteroids ^ 
oi planetesimals, loniicfly revoiv- 
utg abouc the sun in mde^iendent 
orbits, b>‘t eventuallv drawn hy 
gravitatffm {o the earth and mcor- 
VH>ra<e<i with it 

accretion ridge A br^ch ndge 
!tx:ate<i inland from the modern 
beach, representing an aucieni 
beach deposit and showing that 
the coast has been bvdt sea wax d 
It IS often iicticntuaied by »bc 
devdopineiu of dune^ 

•ccretioii rein A type of vein in 
which the minend deposit has 
been formed by repetition of 
channel way fiUmg and leopening 
of the fractures. 

aomMlation iac-cu'-mu-la'-tion) 
1. All processes that add snow or 
ioe to a glacier or to floating ice or 
«iow covet, including snowfall, 
avalanching, and snow transport 
by wind. Cf: ablation. 1. Ibe 
amount of snow and other solid 
precipitation added to a glacier or 
iBowfieid by the processes of ac* 
cumulatkNi. . 

■majmlatfuB area The part of a 
glacier or snowfidd in which. 


over a year's time, aocumuIatiQn 
eamds ablation. Syn: fim field 
ACP diag r am A triangular dia* 
gram showing the simplified com- 
positional character of meta- 
morphic rocks and minerals by 
plotting the molecular quantities 
of the three components' A= \l 2 
O3 FC2O3 - (Na20 f K2 
C=®-CaO — 3 .'lp 205 ; and 

p=:FeO MgO -f MnO. 
A 4 C 4 -F fin mols) are recal- 
culated to 100%; the prtscnce of 
excicss SiOj is assumwl. Cf- AFM 
diagram, A' KF dia^^ram. 
ac-fractuVft In deformet^ r‘X a 
tension fracture parallel wnb "bf- 
ac-plant and normal to b. Wher*. 
aofractures are well devdoyw^v.!. b 
IS usually a strong Imeation coi.i- 
cident with fold axes, 
achondrite (a<hoi)'-.dritc) A raie 
stony melw.>i’te wifhcvut c/if.-i- 
drules Achondntc*. represent 
meteoritcf^ that are most h.ke ler- 
rcsinal rocks. Adj achondritic 
acicular (a-eic'-ij-hir) Needle- 
shaped. likecenain crystals. Also, 
said of sedimentary particles 
more than three times as long as 
wide. 

acid adj. 1. acidic 2. Said of a 
plagioclase that is sodic. 
acidic (a-ad'-ic) 1. A descriptive 
tenn applied to those igneous 
rocks that contain more than 60% 
Si 02 . as contrasted with inter- 
mediate and basic. Sometimes 
loosely and incorrectly used as 
equivalent to felsic and to over- 
saturated, but these terms include 
rock types (e.g.. nepheliiie syenite, 
and quartz basalt, respectively) 
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that are not generally considered 
acidic. 2. Applied loosely to any 
igneous rock composed predomi- 
nantly of light-colored minerals 
having a relatively low specific 
g; iivity, Syo. add: silidc 3. Less 
frequently used in reference to 
composition of feldspars, based 
on their content of silica. 4 
refernng to hydrolhermat» f»eg- 
inatUic, or other aqueou.s nnids 
?he term is used m Us chcinicjil 
serse of high hv kogt*?\-iorii c^-n* 
ceiJiiatJon pH) In furnace 
priu t’ce. s od of ^ slag iu svhich 

silsivi IS psesiMU ni i‘\(.trss, of tht” 

,ooounl i<: fonu j “ucu- 

traK’ slag with the ;;artny bases 
present 

Mridii:atlon f3c‘*id-t The 

pM-cci-t of h^r-ing ac ui ij.o * ' hnie- 
stooc. doloniitc, Of -iirdsioiic in 
drr » i.' i nc. ? h . yrk\: h!iu> 
y.K" p\‘rosity >y rr/r.' -/irijr, a pait 
0 f < he rc>ck, ^ or* s 1 1 1 ut:n i ^ h is >» I sc 
isvi<i to -remove niud snje '*tX5 lur 
ing dnilmg The gei\eral objective 
of acidizauop. is fc» iiicrtuisc pro- 
ductivity Syn. Okici irtatmem. 
acid mine drainage Or^unage with 
a pH of 2.0 to 4 5 from mines and 
mine wastes. It results from ihc 
oxidation of sulfides exposed dur- 
ing mining, which produces sulfu- 
ric acid and sulfate salts. The acid 
dissolves minerals ;n the rocks, 
further degrading the qualify of 
the drainage water, 
ac-joint A crass joint in folded 
rocks that is perpendicular to the 
fold 

aciini *' ihit -clin'-»c) mngnetk 
equ 


acme-aoiie A biozone consisting of 
a body of strata representing the 
maximum abundance or frequen- 
cy of occurrence of some species, 
genus, or other taxon. The corre- 
sponding geologic-time unit is 
hemercL Cf assemblage-zone: 
range-zone^ Syn- epibole; peak- 
zone, 

acmitc (ac'-mile) A brown or green 
muieral of the clinopyroxcne 
group NaFefSiOj)^. It occurs in 
certain alkali nch igneous rocks 
Syn aegif^ine, 

BCiiiUiiicstl well logging u cous'-ti- 
c;ii) Any dclennniation of the 
physichl propci'Oe'. of o borehole 
by a. means Travel times 

of l*-w»aves Over a uiut dist mce 
arc usually mt'aruriM to deter- 
mine velocities -,>! ‘iurrounding 

I 

acoustic log (a-cous'-tiw) Ociienr 
t'Tm for a m'il hg iJ.ut displays 
liny oi several mcasiifemeiiis of 
ac'^ustu waves in rocks exposed 
lii a b<' .'hole, e g compressionai- 
wave i»ans!t time over an interval 
\ sonic log), 

acoustic wave A iongitudinal 
wave In common usage it is re- 
stricted lo fluids such as air, hut it 
often includes P-\vaves m the sol- 
id earth. 

ac-plani. deformation plane. 

acquired character A character 
not inherited but acquired by an 
iodividuai organism during its 
lifetime as a result of use or disuse 
according to its mode of life or the 
conditions under which it lived. 

acre A measure of surfidal land 
area in the United States and Eng- 



land, oontainiiig 43,560 square 
feet It It based on an old unit 
thought to be equal to the amount 
of land that could be plowed by a 
yoke of oiun in a day. Ituequiva- 
lent to 0.405 hectare, 
acre-fool The volume of liquid or 
solid required to cover 1 acre to a 
depth of 1 foot, or 43,560 cubic 
feel It IS oommonlyused in meas- 
iinag volumes of water, reservoir 
storage space, or reservoir rock, 
acre-yield The average amount of 
dl. gas. Of water recovered from 
1 acre of a reservoir 
acritareb (ac'-n-tarch) An appar- 
ently unicellular, resistant-walled 
mtcroscopic organic body of un- 
known or uncertain biologic reia- 
tionshipandcharactensedby var- 
ied sculpture, wmt bemg spiny 
and othm smooth. Many if not 
most acntarchs are of algal affini- 
ty, but the group is amfiaal They 
range from Procambnan to Holo- 
oene, but are esp. abundant m 
Precambnan and early Paleozoic, 
acdnolitc (ac-tui'-o-lite) A bnght- 
gieen or grayish-green monochntc 
mineral of the amphibole group: 
Ca 2 (Mg,Fc) 3 Sig 022 (OHh. It oc- 
curs in slender needldike crystals 
and in fibrous form to meta- 
morphic rocks. 

activation (ao-ti-va'-non) 1. The 
process of treating bentomtic day 
with add to improve its adsorp- 
tive propotias or to enhance its 
UkaM^hinf action. 2. The process 
of inakmg s tttbataiioe rndioncti ve 
by bomhsidhig it with audear 
pnrticlea. 

nellvMlan annlydi A method of 


identifying suble isotopes of de- 
luents m a sample by* irradiating 
the sample with neutrons, 
charged partides, or gamma rays 
to fcndei the dements radioac- 
tive, after which the dements are 
ideatified by their characteristic 
radiations 

activation energy The extra 
amount of energy which any par- 
tide or group of partides must 
have m order to go from one ener- 
gy state into another, such as 
changes in i^ase, as in chemical 
reactions, and movement of parti- 
des, as ID diffusion 
active fault A fault aiding which 
there is recurrent movement 
which lb usually indicated by 
small, penodic displacements or 
seismic activity Cf capable fault 
active gladcr i. A glacier that has 
an accumulation area and in 
which the ice is flovang Ant 
dead giacter 2 A glacier that 
moves at a comparativdy rapid 
rate. 

active layer 1 A surface layer of 
ground, above the pemudroat, 
that is altcmatdy frozen in the 
winter and thawed in the summer. 
It IS several oentunecers to a lew 
meters m thickness 2. In engi- 
neering geology, stufkaal matenal 
that undergoes seasonal changes 
of volume, swdling when wet or 
frozen and shrmking when dry or 
Cluiwing. 

acliva pcn wa iroel Permafroat that 
is able to revert to a peiennially 
frozen state under present dimat- 
ic oonditioiis after having basn 
thawed by natural or artificial 



active volcano 


7 


adolescence 


means 

active volcano A volcano that is 
erupt i«ig or ts expected to erupt 
rheie no precise distinction be- 
tween an active and a dormant 
Ha* ana 

activit> ratio (ac-tiv*-i-ly) The 
ratio ot the plasucitv index to the 
percentage of ciay>Mzed mr erals 
in sediment 

acute bisectrix (a-cutc* bi-scc'-tnx) 
In v>ptu^llv biaxial mineials tlie 
1 ir lion bise».ting the Pc ^nglc 
ofiween opti 

adamantme luster ad a ma«^ -tine) 
A bnliiant nu leraJ luster, (.hardi 
^enstiv of mn rals with a high in 
dex of refrac ion f g Jnn» 
and nusMte 

adamellite tad-a *ncr-hte> / ua*tz 
m,^nzomtt 

adaptation (ad «p 1 1 non) Modib 
canon as the resuii if n itura* Si' 
lection of an orgai*isfri n of its 
oaiK so that it breomes better fit 
led t<> exist unde*" the < onditi )ps 
of Its environment 
adaptive itorm U dap' tive) Ih^st 
part of an organic population h4 
' an survive and rcprtxiucc m the 
environment usuall) occupied bv 
the species, the remaindei ma> 
carrv hereditai> defects and dis- 
eases 

adaptive radiation Subdivision of a 
group of organisms into diversi- 
fied groups within a short inteival 
of geologic time, as a result of evo- 
lution equivalent niches in com- 
parable habitats niay be occupied 
by superficially similar but tax 
onomically disunct organisms 
See also explosti^e radiaiion. Syn 


divergence 

adductor muscle (ad'-duo-tur) A 
muscle, or one of a pair of mus- 
cles that contracts and thereby 
closes and/or tends to bold 
together the valves of a bivalve 
shell (as in ostracodes, brachio- 
pods, and peiccypods) Cf diduc 
tor muscle 

adhesion (ad^he'-sion) The 

molecular attraction between 
CAhittguous sariaces Cf cohesion. 
adiabatic (ad -i-a-bat'-ic> Pertain- 
ng to the relationship of pressure 
and volume i^hen a gas or other 
fluid IS ujmpressed or expanded 
witht \\\ cither giving off or rcreiv- 
UK heat 

adit A honzontol passage from the 
surface into a mine li is common 
Iv Lall ^ a tunnel, though in strict 
us%ige a tuptid ^s open at both 
*^ds Alsi called a dnft or adit 
level 

adluated stream A st’-eam that 
essentially parallel to the 
s rike of 'he underrving beds 
adobe (a « / bet A mixture of clay 
and found in ihe desert basins 
of sojtbweMcm United States 
aritl in Mcxic.u The mate n si is ex- 
tcnsivelv used for making sun 
dned bncks 

adolesctmce (ad-rwles'-cence) A 
stage (olLwmg youth and preced- 
ing matuniy in a developmental 
sequence such as the cycle of ero- 
sion It IS sometimes considered 
“eariv matunty” It may be ap- 
plied wherever the terms youth 
and matunty are appropnate. e g 
in the rcgiotial erosiob cycle, the 
karst cycle, or development of a 
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valley. 

adoral (ad-o'-ial) Located or di- 
rected toward or near the mouth 
of ao mvertdvate. Cf. adoruL 
adaorattoa (ad-sorp'-tioQ) Adbe> 
Sion of gas molecules, or of ions or 
moleculca in solutioo. to thr siu*- 
fact of solid bodies with which 
they are \n contact Cf absorp- 
tion 

sdalaria (^d-u lar'-i-a) A moderate 
to low-tnrnpejature mi/ieral of me 
alkali feidspai group 
mhaiicc 1 A oo^itiaumg 
inovemcnt of a Hhoteime. as ^ 
di of pnvgraflitu n a emer^ 
gcovi* alv nci seaward moso 
rnruiv durag h sfecihed titn^ f>«i 
ud 2 The f< rwai \ movca^ient of a 
glariei front, alsiO» lh<' time inter- 
vaJ marked by suvh i fvirwa'd 
movement A*il rec* mon 
advcctxon (ad ver' tion) I Ho » 
rontal iranbp*<rt id air or of an 
atm»»phem proptit\ withiii the 
earth’s atmmphere 2 The bon- 
zotifal oi vertical flow of sea wa- 
ter as a runen* 3 mas^s 

moseincnt of mantle matenal — 
Cf conveeriofc. 

segiriiic (ae' pr me) A syo of ac- 
mutL ITic Cerni *s sometimes ap- 
plied to acmite containing cala- 
um, magoesiunt. or aiuruaum 
Svn aeginte. 

aeglrite (ae'-gir-ite) aeginne 
nerate (acr* -ale) To supply or 
charge with air 

aenitioo (aer-a'-oon) The supply- 
ing of air to the pores in a soil, or 
to waste water in a treatment 
plant 

aerial (acr'-i-al) tataimag to the 


air; itlatad to. located in.orooii- 
of. the eaith's atmosphere. 
Not to be ooofiised with areal 
aerial n w g a etem e t ar airborne 
magnetometer. 

aerial photograpli A photograph 
of the earth’s surface taken frm 
the air It is usually one of a senes 
taken from an aircraft movmg in 
a systematic pattern at a given al- 
dtuof in order to obtain a mosaic 
for mapping land divisions, geolo- 
gy sod. vegetation, topography, 

cti^ 

aerolf&e (acr-o'-bic) Said of organ- 
isms (esp barienai aeti vines, and 
conditions thai can exist only in 
thi of fret oxygen Cf 

a'i^ierobtc, 

aeiotfte (acr'-o-ntc) ^ony .wtetir 

aeromagnetic (aer -iv-mag-net'-ic) 
Pertaining tv> observations made 
with ar airtorm magnetometer 
aerosol laer'-o-y>U A kif in which 
the dispersion medium is a gas 
(usually air) and the dispersed or 
colloidal pha^e cmx&i&ts of solid 
particles or liqiud droplets eg 
oust haze, most smoke, and some 
fog 

aerospace (aer'-o-space) A mne- 
monic term denved from aero 
oautics + space to denote both 
the earth’s atmosphere and the 
space beyond as a smgle unit, 
aff. Abbrw ol affimtp. It tmphes 
less certain sunilanty than does 
cl 

affine (if -fine) Said of a homo- 
geneoua defonnatioo. Le. one in 
which initially straight fines 
mam straight after defonnatioo 
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Affine tnuisfomuition is a math- 
ematical transformation in which 
the coordinates of the deformed 
state are related to the coordi^ 
nates of the undeformed state in a 
hnear manner. 

affinity (af-hn'-i-ty) In biology* the 
state of being akin to; used to in- 
dicate reladonship without speci- 
fying identity Abbrev: aff. 

AFM diagrani A triangular dia- 
gram showing the simplified com- 
positional character of a meta- 
morphosed pdttic rock by plot- 
ting molecular quantities of the 
three components; ASAI 2 O 3 ; 
F^FeO; and a. ACF 

dittgmm; A‘ KF diagram. 

afienhock An earthquake that fol- 
lows a larger earthquake and 
originates at or near the focus of 
the latter. Many aftershocks may 
icdlow a major earthquake; they 
decrease in frequency and magni- 
tude with time. Cf : foreshock 

Aftonlan (A!-ton'-i-an) Pertainmg 
to the classical first interglacial 
stage of the Pleistooene Epoch in 
North America, following the 
Nebraskan and preceding the 
Kansan glacial stai^. 

agate A translucent cryptocrystal- 
line variety of quartz, being a var- 
iegated chalcedony frequently 
mixed or alternattng with opal, 
and characterized by colors ar- 
ranged in alternating stripes or 
bands, in irregular clouds, or in 
mosslike forms. Agate it found in 
vugainvolcaioicrocktandincavi- 
tkt in tome other rocks. Cf: onyx; 
moss agate, 

age 1. A unit of geologic tone 


shorter than an epoch and longer 
than a subage, during which the 
rocks of a stage were formed. 2 . 
An informai term for a length of 
geologic time dunng* which the 
rocks of any stratigraphic unit 
were formed 3 A division of 
earth history of unspecified dura- 
tion, mark^ by a dominant or 
important life form, as the *‘age of 
fishes'* 4. The time dunng which 
a particular event or secies of 
events occurred, or one that was 
marked by special physical condi- 
doDS, e.g the “Icc Age". 5. The 
position of anything in the geo- 
logic time scale, e.g. "rocks of Mi- 
ocene age’*. 

age equation The relationship be- 
tween radioactive decay and geo- 
logic time. Expressed mathemati- 
cally, it is tsl/X.M(l-i-D/P), 
where t is the age of a rock or 
mineral specimen, D is the num- 
ber of radiogenic daughter iso- 
topes today, P is the number of 
parent isotopes today, in is the 
natural logarithm Qogarithm to 
base e>, and X. is the decay con- 
stant. Cf: general age equation, 

age of ampliibigtta An informal 
designation of the late Paleozoic, 
i.e., the Carboniferous and the 
Permian 

a^ of flihea An infonnal dcsigna- 
tiOD of the Silurian and the 
Devonian 

age of mammali An informal 
designadoD of the Cenozoia 

age of marine invertebrntee An tn- 
foimal designation of the Cambri- 
an and the Ordovieian 

ap of reptike An informal desig- 



to 


A 


natiao of the Mtmok. 
aai nHo The ratio of daughter to 
parent isotope» on wfaich afe k 
determined Fot a valid age deter- 
mmatioii* the kotope eyi^ 
muit have remain ed doted knoe 

must be knoiann. and the eample 
must be truly repreientative of the 
rock from whieh it k taken. 
apdoMnte (et-i)om'-er-ate) A 
'wkanic bneda fanned by dk- 
ruption of a eniidtfied emst or 
hudeoed plug of lava. Btocka 
may fit tognher at a looae mocaic 
or be completdy dkordered. 
agglnmerating (ag*gioa'-er-at-tng) 
Said of bitumfaioiia coal that 
ioftens when heated 
■ggtntiaate (ag-gfa^’ti»iii>td n. 1 A 
wckted pyrocfaatic deposit with 
glasty material binding the pyro- 
daau 1 Certain particica in the 
lunai regohth that are held 
together and largely compoaed of 
glam. 

agghutaai id ^ghi'-ti-nat-«d) 
Said of loiaminifm whoee tceta 
are oompoted of minute pieoea of 
•nbtumlc bound together by oo^ 

avndatfan (ag'-gia-da'-tian) I. 
The prooem of buildmg up a sur* 
face by depoeition. 2. The tpreni 
or growth of pcrmafiool.— Ant: 
degradatkm, 

aggrading etr eani (ag-grad'-ing) 1. 
A stream that k aedvdy bmlding 
up its channel or flood plain by 
bdng supplied with more load 
than it k capable of transporting. 
2. A stream that k upbuil^g ap- 


pcoihnatcly at grade 
iggagita (ag'-gre-gbte) A mam 
or body of rock partides, minefal 
gra in a» or both. 2. Any of several 
hmd kmt materiak, sneh ns 
sand gravel, dag» or ernshed 
stone* umd for mixmg with a oe- 
mencing or bitummous material 
to farm ooncrele^ mortar, or plaa- 
ler; or need afane, as in raOmd 
ballast or graded fill. See also: 

aggngau, 

iWrigdi atrnctnr e A mam of 
sepmate little crysta^ soaks, or 
grams which eattngttkh under the 
pedarking nneroioope at different 
intervak durhig the rotatkm of 
themy . 

JbnMe imtnaiotL 
agfag The prooem by wliidi a 
young lake becomes aa old lake ss 
a result of filling and nutiient 
lying, eutrepkkawm, vegeta- 
tion encroachment, and other ao- 
tioiia. 

Agpntha (Ag<4ia*^-tha) A dam of 
vertebrates, the jawlem fishes. A 
modem eumpk k the lamprey. 
Range, Ordovician to the preaent 
agonic Hat O^gicm'-lc) A line pass- 
ing through points on the ei^*s 
sarfaoe at wtafah the dkecdon of 
the magnetic needle k truly north 
and south; a line of no magnetie 
dedinatiOB. 

A horim The uppennost aoue in 
the soil pvofDe, firom w h ic h aolo- 
bk salts mid oolfaidi have been 
knchcd, and in wbkfa orgaak 
matter baa aoGumulated. ApprooL 
yyn: lopspflL 



•irboTM BiagBftomcffir An instni- 
incnt used to measure variations 
in the earth's magnetic field while 
being transported by an aircraft. 
Syn: flying magnetometer 
air drilling Rotary drilling using 
high-vdodty air instead of con- 
ventional drilling mud. It is 
unsuitable where significant 
volumes of water may be encoun- 
tered or where natural gas may 
create an explosive mixture, 
air gun An energy source much 
used in marine seismic surveys. 
Air under high pressure is explo- 
sively released to generate the ini- 
tial shock wave. Air guns have 
been adapted for use in borehole 
velocity surveys. 

air shooting Applying a scisnuc 
pulse to the earth by detonating 
an explosive charge in the air 
above the surface; also, the proc- 
ess of exploration by the use of 
such detonations, 
air wave The acoustic energy pulse 
transmitted through the air as a 
result of the detonation of a sds- 
nuc shot. 

Airy hypothesb A concept of equi- 
librium for the earth's solid outer 
crust in which the crustal density 
is assumed to be constant, so that 
mountains are compensated by 
"roots" analogous to the under- 
water extensions of icebergs float- 
ing in the ocean. See also: Pratt 
hypothesis: isostasy. 

A'KF diagram A triangular dia- 
gram showing the simplified com- 
positional character of a meta- 
morphic rock by plotting molecu- 
lar quantities of the three compo- 


nents: A'skAItOi -1- Fe 203 — 
(Na20 + K 2 O + CSaO>, K*K 2 
O; and F » FeO -f MgO + MnO. 
A'-f K-i-F On mols) are recal- 
culated to 1009b; the diagram is 
used in addition to the ACF dia- 
gram when K minerals require 
representation. Cf: AFM dia- 
gram. 

■iahaitfr (al'-a-bas-ter) A compact 
fine-grained gypsum, white or 
delicately shaded and often trans- 
lucent. It is used for omadiental 
vessels, figures, and statuary, 
alasklte (a-las'-kitc) A plutonk 
rock consisong of oligocLme. mi- 
crodine. and quartz, with subor- 
dinate muscovite and few or no 
mafic constituents. It is a com- 
mercial source of feldspar, 
alate (a'-late) Having wings or a 
winged form; e.g. said of a brachi- 
opod shell in which the valves are 
drawn out at the ends of the hinge 
line to form winglike extensions. 
A layer The seismic region of the 
earth equivalent to the crust, ex- 
tending from the surface to the 
Moho.ovidd discontinuity. It is 
part of a classificatioD of the 
earth's interior made up of layers 
A to G. 

alb Flat or gently inclined narrow 
shelf separating the nearly verti- 
cal side of an alpine glacial trough 
from the mountain slope above 
albedo (d-be'-do) The percentage 
of the incoming radiation that is 
reflected by a natural surface such 
as the ground, ice, snow, water, 
clouds, or particulates in the at- 
mosphere. 

Albert projeetkm (Al'-bers) An 
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eqml-ftrat projectioo of the oooi- 
cd type. OD which the meridiana 
ut straight lines that meet in a 
oommoo point beyond the limits 
of the map and the parallels are 
concentric circles whose center is 
at the point of intersection of the 
meridians. Meridians and paral- 
lels intersect at right angles, and 
the arcs of longitude along any 
given parallel are of equal length. 
The piurallels are spaced to retain 
the condition of equal area. Along 
two tdectod p^lels, called 
standard parallds, the scale is 
held esact; along the other paral- 
lels it varies with latitude hut is 
constant along any given parallel. 
Albcrtaa (Ai-bert*-an) Middle 
Cambrian of North America. Ob- 
solete syn: AcadiafL 
alMie (al'^bite) 1. A white or color- 
len tiklinic mineral of the feld- 
spar group: NaAlSisOs. It is a 
variety ci plagsodase that occurs 
commonly in igneous and meta- 
morphic rocks. 2. The pure sodi- 
um-fddspar end member in the 
plagiodm series. 

The set of metamorphic mineral 
assemblages in which basic rocks 
are represented by hornblende + 
albite f epidote If is thought to 
be produced under the higher 
pressures of regional metamor- 
phism. 

albttite (al'-bi-tite) A porphyritic 
igneous rock consisting almost 
wholly of albite phenocrysts in an 
albite groundmass. Common 
accessory miiierais are muscovite, 
garnet, apatite, quartz, and 


opaque oztdes. 

4leziindrln (Al‘<ex-an'-dri-an) 
Lower Silurian North America. 
Obsolete syn: Medinatt 
alezandritc (sl'-ez-an'-drite) A 
transparent variety of chiysoberyl 
that has a grass-green or emerald- 
green color in daylight and wine- 
red to brownish-red color by 
transmitted or incandescent ar- 
tifidal light Used as a gem and a 
birthstone for June, 
algm PhoCosynthetic. almost ex- 
‘dusively aquatic plantt of a large 
and diverse group (the Algae), m- 
duding seaweeds and thdr fresh- 
water allies. They ftnge in size 
from simple uniovular forms to 
giant kdps several meters long, 
and display eztrtnidy varied life- 
cycles and physiological proc- 
esses. With, for example, differ- 
ent complexes of photosynthetic 
pigments. Algae range from the 
Precunbiian. An individual plant 
is called an aigtL 
algd (d'-gal) Of, pertaining to, or 
composed of algae. 
aigdMscuil Any of various hemi- 
spherical or disk-shapedcakare- 
ous masses, up to 20 cm in diame- 
ter, produced in fresh water as a 
result of predpitatioQ by various 
Mue-graen algte. 

algd UooBi A proliferetioo of liv- 
ing algae on surfto of lakes, 
streams, or poods. Algal blooms 
are stimulate by eoiiclinicnt in 
phosphates or oilier nutrients, 
algd Wn is tn n r A limestone com- 
poeed largely of the remains of 
caldom-cvbonate-prodiicmg d- 
gae, or one in wfai^ sudi algae 



serve to bind together the frag- 
ments of other cakium-carbonate 
producers. 

algal structure A calcareous sedi- 
mentary structure secieted and 
precipitated by colonial algae. It 
includes crusts, pseudoconens 
dons, biscuit- or cabbage-kkebod- 
ies, and laminated masses such 
as stromatolites 

Algoman orogeny (Al-go'-maii) 
Orogeny and accompanying gra- 
mtic emplacement that affected 
PTccanibnan rocks of northern 
Minnesota and adjacent Ontano 
aK.>ut 2400 m.y, ago It \s synony- 
mous with the Ken«*ran orogenv 
of the Canadian Shield 
Aigookian (Ai-gon'-ki-anl Proienh 
zoic. 

alidade (al'-i-dade) A stiuight-edge 
rule equipped with simple or tele- 
scopic sights, used for dctermin- 
17' g direction, distance, and angle 
of elevation. U comraimly coj • 
sisls of a telescope with index and 
reading or recording accessories, 
and IS the surveying instrument 
used with a plane table for map- 
ping. See also: Gate alidade 
alkali tal'-ka-li) a. i Sodium car- 
bonate or potassium carbonate, 
or more generally any bitter-tast- 
ing salt found at or near the sur- 
face in and and semiand regions 
2. A strong base. e.g., NaOH or 
KOH. 3. Loosely, compounds of 
sodium and poti^iun, as the al- 
kali m glass. — adj. Rich in sodi- 
um or potassium, as alkali feld- 
spar 

alkali-calcic aeries Those igneous 
rock series having alkali-lime in- 


dices in the range 51-55. 
aikaik igueous rocks (al^ka-lic) 
Those igneous rocks that (a) ooo- 
tain more sodium and potassium 
than is average for the group of 
rocks to which they belong, or 
than is required to form feldspar 
with the available silica; (b) have 
an alkali-lime index below 51; or 
(c) belong to the Atlantic suite. 
alkali feldspar Sodium- or potassi- 
um-nch fddspar, e.g. microcline, 
oithoclase. aibitc., anofthoclase, 
or sanidine. 

alkali flat A level area or plain in 
an and or semiand region, en- 
crusted with alkali salts that 
became concentrated by evapota* 
tiOD and poor drainage, a salt 
flat See also; playa. 
alkali lake A salt lake, commonly 
found in an arid region, whose 
waters contain in solution large 
amounts of sodium carbonate and 
potassium carbonate, as well as 
sodium chloride and other alka- 
line compounds; e.g. Lake Maga- 
di ij* the Eastern Rift Valley of 
Kenya. See also soda lake. 
alkali-lime index The weight per- 
centage of silica, in a sequence of 
Igneous rocks on a variation dia- 
gram, where the weight peront- 
agesof CaOand of (K20+Na20) 
are equal, i.e., the point of cross- 
mg of the curves for CaO and (K 2 
0-fNa20). 

alkali metal Any metal of the al- 
kali g^p, as lithium, sodium, 
potassium, rubidium, or oesiiiin. 
alkaline (al'-ka-line) 1. Having the 
qualitiesof a basr. bask. 2. Some- 
tunes applied to igneous rocks in 
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pMcicnc€ »o alkab* 
alkalinity (ai-ka-lin'-i-ty) * Thr 
quantify and kinds of u mp )unil‘ 
pment in a lake that collexiivetv 
shift the pH to the alkaline of 
neutralily ? Ih^* i an |j<*r of mil 
lequivalens of hvdrojMi i<»r 
IS neutrali^eil bv out liiri of sea 
watei at 

Alkemadf hnc < M ke niiod fr i 
lema''' pbav iia/ ini, i sf 
hnc ^ha^ conniyt Mr .luipos* 
tion fM-iPts of fv^o pnnu'x ha *c 
’fchovc .iT'*»s iiiuent 1 
w n a im < * mis i boiawli ' 

».ijrvc 

AUeahennin < x ' ' in an > 
ViuJlJc IVnn » kiiiaf 
cas'e* N » tl It » ii i 
AlleKhcnv nroaenv * \l- * r> ) 
\ tvi 11 M lift »Mindu j.' • \ f n* fha 
defomuo (lit * (h Vi^’icv 

and Ridi-'e provn » iij ‘hoy' ^ f 
the adfaccnt \ !< .^h r \ » 

in the teiii'‘a’ ind s >ulhcn‘ Ap 
palashiin Most a »km» ' 
Wd^ pu'^Mbh I it< \ ih{ Prtiu 

yoK bin pit,, n li hivt txicn.i 
< d lilt • fh< t^r > I r} iss t 
alliaceous m » i t«vuv’ ^pp’‘ » 
•o nmn'ials Immiu Mt <xltv >1 
Kirill vthcr 'iii ♦^td % atched n 
hiaieJ eg I'stf Ml fMiRT-aK 
Ailing grade scab \ mein». sc Ov 
of giain M/< to tvtixiirt)' r.oonaj 
TTRa^u^unent^ ^as *.v*ih tbiii sa- 
lions n polished hiotksl of seu 
meiHarv UKk*- li has i wt'nstan* 
geometry ««pjo M 10 to' the ma 
lof diMsums (toiioid clay, silt, 
sand gravel, tohbit, boulder) and 
a ratio of the fourth r»v»( of 10 for 
the foul -fold subdivisions of each 


“lajoi unit 

allochem t»il -lo chern) t>f*t of the 
tr'bonate agg*’egaies thii serve as 
*ne ^ramework grant ir most me- 
L ham wall y deposited limestone, 
'* g sdf sand- aiKi gr*4vel-size m 
(rai la^i\ oohihs p*# *lc»s, and fos- 
sil she* I r 

alicHhtmicaf aieiainorphism fal'- 
1 i inc n' 1 t*' Mc»amo’^|.lhs* 

Humpinicrt h* acidiho* u 
Kiiioval of nalcnu the 

balk uhimiLdi loii < >♦ fhe 

rotk clMrijcil 

allocbthon ti' !** h rb it \ p a 
•f uuk thit htv bf • 11 d 

kmi? dts*an p t» muipt '* »^- 
‘MM I Mim ijv '» i to 1 #n proi 
"ss SMi i v N*‘Mri inir pe 

hap'* lilac’s Im>u t *^uf( ' 
Hor 

Htlnchthuuous ' *MiKf Mio m>us» 
S<iij ' MK H'l or mat ri,il> j rnu ^ 
dhir 111 tM r pus n* 
pi tt» j r ) ^ Ant 1. 

J K > JU 

allogem < il I > gern \n j//f 
ri riCMl O' UKk 1* nt eg a 

xtrioiiih 1 1 an Igneous IV H ^ a peb 
hie m ^ vonglomeraie iir a detn- 
miner il in a placer deposit 
alrogenfttial-i ^gcn'-ic) I Ocnerat- 
•d cist where The Ichm applies l** 
rtH k'^ or miiieraK that came ritu 
cxisicme outside ot* and pi cm* 
ouslv to the rcKK of which they 
IMA constitute a pait, eg, th** 
pebbles of a conglomerate Anl 
auihi^fniL 2 Said of an ecoiogic 
vuccesMon that resulted from fac- 
tors that arise from outside the 
natural community and alter its 
habitat Cf auicv^emc 
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alpha quartz 


allophanc (al >lo-phane) An amor- 
phous clay mineral a bvdrous 
alumino-stlicate grl of highly van 
able composition 
allotriomorphic (sMot -n-^'^mor 
phic) xenomorphic 
a lotropk (ai-to trop'-ic) Said 
substances that may exist m t«vo 
oi mote f »im^ as diamond and 
j/ iphite 

allowable \ iMow'-a-bleji I he 
arr milt of on or gas dial a well or 
I tsetiold IS peiTniitco to prodiue 
Uiider pr4tru * *n by a reguJatorv 
tXHj/ 

alius la! in vi-ad 1 Pertarar.g 
U OI coiT posed of alluvium 
vic\H>sittxt bv a or running 

watt' 2 Said of a platen iormed 
bv 'ne ac ii ^n of running watei, as 
m a St] '‘am cliaiuiei or alluvial 
fan also, said of the valuable mm 
erai, e g ?i>id oi diamond as- 
s>«iaied with an ailuvial placer 
alluvial dam A sedimentarv defies 
It built by an overloaded stream 
which dams its cbamidl, especialiy 
I haraclenstit of dmn butanes on 
alluvial fans 

alluvial fan An outspread, gently 
sloping mass of alluvium deposit- 
ed by a stream, esp in an and or 
sexniand region where a stream is 
sues frmn a nairow canyon onlo a 
plain or valley floor Viewed from 
above. It has the shape of an open 
fan the apex being at the valley 
tL >uth Ct bajada 
ailunal plam A plain produced by 
deposition of alluvium, e g a del- 
ta (dam, flood plam. alluvud Ian, 
or bajada 

allttviatkm (al-lu-vi-a'-tion) The 


deposition of alluvnim along 
stieaxn courses, aggradation. 
Also, the ccwenng or hllmg of a 
surface with alluvium 

ailuvimn (al-lu'-vi-um) A general 
term for detntaJ deposits made by 
streams on nver beds, flcKxl 
plains, and alluvial fans, esp a 
deposit of silt or siltv day laid 
down dunng time of flood The 
term a()phes to stream deposits of 
recent time It does not include 
subaqueous ^imcnts of seas and 
lakes 

alroandine (a) man-dine {ar-man- 
deenj) llic iron-aluminum end 
memlHrr t »f the garnet group chat - 
a.ten/ed bv a deep-red to pur 
push color F*eyAl 2 (Si 04)‘4 It oc- 
curs ID mica schists and otlier re 
gonahy metamorphosed rocks 
and js used as a gemstone Syn 
aimundiU 

alp \ A high rugged, steep-sided 
I ounraip. esp one that is snow- 
covered resembling those in the 
Luropean Alps 2 A high pasture 
or me lowland on a mountain 
side, oetwceo timberhne and 
snowline, like those in the Swiss 
Alps 3 An aib 

alpha particle 1 A particle, emit- 
ted from an atomic nucleus dur 
ing one type of racLoacuve decay, 
which IS positively charged and 
has two protons and two neu- 
trons It IS physically identical 
with the nucleus of a ^He atom 
Cf beta particle, gamma radut- 
non. 2 By extension, the nucleus 
of a ^Hc atom — Less preferred 
syn alpha ray 

a^ha quartz The polymorph of 
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quartz that is stable below 573*C 
and that has a higher refractive 
index and birefniigencc than beta 
quartz It occurs commonly in 
Igneous, metarnorphic. and sedn 
mentary rocks, and m veins, 
geodes, and large pegmatites. 
Also spelled- a- quartz, Syn- hw 
quartz 

Alpidcs (Ar-pi-deiJIlie great easi- 
west orngenic belt that includes 
the Alps of Europe and the Hima- 
layas and relatcti mountains of 
Asia 

alpine (ar-puicl 1 Of or pertaining 
to the Europe^in Alps or any lofty 
mountain .system, esp. if mcydifie*! 
by intense glaciai erosion 2 A 
general term for loptigraphic and 
.structural features that resemble 
til giandeur and complexity those 
of the European Alp- 
alpine glacier A glaciei in moun- 
tainous terrain It gencrallv <ingi 
nates in a argue and may flow 
down a valley previously made by 
a stream Svn mountain glacier: 
vaiiey gUicier 

Alpine orogeny A name for tne 
relatively young orogenic events 
of southern Europe and Asm, by 
which the rock.s of the Alps and 
the remainder of the Alpide oro- 
genic belt were strongly de- 
formed. M(^t geologists restnet 
the era to the Tci riary, with many 
episodes of varying strength from 
place to place, ending during the 
Miocene or Pliocene. 
aJteration (al-ter-a'-tion) Changes 
in the chemical or mineralogical 
composition of a rock, generally 
produced by weathering or hy> 


drothermal solutions, 
allenution of generatioiia (al-ter- 
pa'-tion) The orderly succession 
of asexual and sexual types of re- 
production in the life cycle of a 
plant or animal. 

aitimeter (al-tim'-e-tcr) An aner- 
oid barometer used for determin- 
ing devatioDS. 

alHplajnation (al'-n-pla-na'-tion) 
Sohfluction and rdated mass 
movements that lend to produce 
flat or tcrracclike surfaces, csp. at 
high elevations and latitudes 
where penglaaal processes 
predominate. Cf- cryoplanation: 
equtplanation. ^ 
altiplano (al-ti-pla’-no) A high -ly- 
ing plateau or tableland; spedt 
the high plateau of westein 
Bolivia, consisting of a stnng of 
intermontanc basins. Erymol 
Spanish. 

aitithermal (al-ti-ther'-mai) a. A 
period of high temperature, esp. 
the postglacial thermal op- 
timum. — adj Pertaining to a cli- 
mate of rising or high tempera- 
tures. 

altitude (al'-ti-tude) 1. The vertical 
angle between the plane of the 
horizon and a line to any higher 
point, such as the top of a peak. 2. 
The vertical distance between a 
point and a datum surface, gener- 
ally mean sea level. See also* e/e- 
vation. 

alum I. A mineral: KA](S 04)2 - 
I 2 H 2 O. It is colorless or white, 
and has a sweet-sour astringent 
taste. 2. A group of minerals con- 
taining hydrous aluminum sul- 
fates, including alum, kalinite. 



soda alum, msndozite, and 
tschcnnigite. 

alnaiiiia (a-lu^'mi-na) Alummum 
oxide, AI2O3 

alum shale An argillaceous, often 
carbonaceous, rock impregnated 
with aUm, onginall> containing 
iron suJhde (pynte, niarcasite) 
which, when decomplL^^ef* formed 
sulfunc aad that reac ted with the 
aluminous and potassic matenals 
of the rock to produce aluminum 
sulfates 

alimite (a!'-u-nite) A mineral. 
KAl^(S04)2ft>Hl6. rhorobiihe- 
dral It is usualh m white, gray, 
or pink masses in hydrothermally 
altered feldspathic rocks 
alunitiaation (al-u' *ni t-i-za'-tion 1 
Introduction of. or replacemnii 
bv. alunite 

alTeolar (al ve-o' lar) 1 In inverts- 
brates, having small caviues or 
pits 1 Id Ycrtebrates, pertainir 
to a tooth socket 
amalgam (a mal'-gam) I A natu- 
rally occurring alloy of silver and 
mercury 2 An alloy of mercury 
with another metal, esp gold 
amaxonlte (am'-a-zon-ite) A green 
or blue-green vancty of micro- 
chne, soinetiines used as a gem- 
stone Syn amazonstone. 
amazoBstone (am'-a-zoo-stone) 
amazomte. 

amber A fossil resin from conifer- 
ous trees It is usually yellow or 
bf-own and transparent, may en- 
close insects and other organisms, 
and takes a polish It is found m 
alluvial soil^ and lignite beds, and 
on some seashores, esp of the 
Baltic Sea. 


amblygonfte (am-btyg'-o-uite) A 
mineral ^Li.NalAKPOaXF.OH) 
Tnclinic An ore of lithium, found 
in pegmatites as white or greenish 
cleavable masses 

amethyst (am'-e-th>st) A pui pie or 
bluish- violel vanetv of quartz. 
S*02 Used as a gem. *uid a birth* 
stone for Februaiy 
ammonite (am'-ino-nite) Any am* 
monoid btJonging to the order 
Ammonitida. chiiactenzed by a 
thick, strongly ornamented shell 
with sutures having hnety divided 
lobes and saddles Range. Or- 
dovician to Crelaj.c'^us 
ammonoid (am' rr o-noid) Any ex- 
tinct cephalopod Mc^nging to the 
<iubclass Ammonoidea. character* 
ized by an exteniaJ shell that is 
symmetrical and c^nled in a plane 
and has a bulbous protoconeb. 
septa that form angular sutural 
flexures and a small marginal si- 
phuncle Range, Lower Devonian 
to tapper Cretaceous The sub- 
class icludes the ammonites, eer- 
antes and gomatites. 
amniote (am'-ni-ote) adj Pertain-' 
ing to a vertebrate egg character- 
I 7 ed by a large yolk and covered 
by a shell which is lined with cel- 
lular mcnibraner produced from 
embryonic tissue, whrh function 
to conserve water and for the ex- 
change of gases — n Any verte- 
brate reproducing by means of 
such an egg, the term includes all 
tetrapod classes except the am- 
phibians 

amorphous (a-mor'-phous) Literal 
ly without form, applied to rocks 
and minerals having no ddmite 
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crystalline structure A.nt cn*^ial- 
line. 

aaiorpbous (praphite Vcrv 
grained, generally sooty graphite 
from melamoiphostvl coal beds 
Ilie word “amorphous * is a mis- 
nomef, as ail graphite is cryMal- 
liiie I he term ha*r also been an- 
plieti t(- very line particles of paki 
graphite that can be sold only for 
iovv -value uses (such as foundry 
facing*-) and t<^ bnc-gratned vai» 
eties ol ( ewlon lump gnphite 
aniosite t.iin -v> siic> \ commer lal 
term Irr an non nib a'.b^-stifonfi 
variety c>( amphtbok oc\ ainng in 
bmg filvis |t miy svmsist v>f an 
or^hofhombK afrit>h»b<ile (ai» 
'bophvUite or pedntcl oi « 
inonoclinic ainpluboie ( ummins 
tonne or grunciiic' 
amphibian (am-phih' • an) ^ coki- 
blcHHled h»ur-to( u\\ amn.ai tiiat 
breathes bv nuvns i f gills ai ihe 
earlv ■»Uges c)l hie «uid bs means 
of jungs \i\ th< liter sr:i^*cs V 
develops bom a lar\al tadpole 
stage I xaiuples trog^ UWxJs, 
newts, and s^ibimandeis 
amphtboli (am pro bole; \ nunei 
al group vinh the gennal lon»ui»a 
A2Bs(Si,Alk'-k\(OH*;, where A 
IS mainly Mg i #' (. a, oi Na. and 
B IS mainly Mg V-e ♦ Al, and 
f e + ^ It includes conimoii lork- 
forming nitneials iha.acteri/ed 
bvgO\'id pnsnuiiccicavagt in two 
autxtioiis intei seeling at angles of 
^6“ and 1 24'" The most t ommon 
amplitbole minerals are horn- 
blende, tremolite-actinolite, and 
c ummingtonite-grunente 
amphibolite (am-phtb'-o-Utc) A 


crystalloblastic lock consisting 
mainly of amphtbole and plagio- 
clasc with little or no quart? As 
the content of qua*-t7 inci eases, 
the rock grades into hornblende- 
plagioclase gneiss 
amphibolite facies 1 he set c I tn^rn 
morphic minfral -assemblages ’r 
which ba* . *■ v^ks are represented 
bv hornh' ndc f plagKX’lase, the 
latter being olignclase-andesini iv 
a more eak'i.. \anet\ The fanes - 
t\pioal of regional tneiamorphis'r 
under moderate to hi^h '■I'essores 
ami temt^rature^ O 
dotv amnhhohu facias 
amphineuran (arn-phi neu-rao; A 
manne mollusk Mongi»*a to ihf 
class Arnplnueura, wnh a lioit- 
tened body covered by iight ar 
iiculated dorsal plate** A c.*n. 
mon form is the chiion 
amphoteric (am-pho-ter -ic' Hav 
mg both basu and acidu proper 
tics 

amplitude (ain'-pii tude) 1 Mab 
the height of thecievt of a wave*/ 
nppleabt've theadiaceni troughs 
2 In a syniinetncai fold half th' 
oithogon.iI distance between anti 
formal crest and svuformal 
trough 

amygdale (a-myg'-dalc) amysiduie 
amygdaloid (a-myg'-da-loid) A 
general name for a volcanic rcK* 
(ordinarily basalt or andesite) 
that contains numerous amvg- 
dules Ad I amygdaioidai 
amygdule (a-mvg'-dulc) A gas 
cavity or vesicle in an igneous 
rock which is filled with such sec- 
ondary minerals as zeolites, cal- 
cite, quart/, or chakedony Ihc 
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andalusite 


lerm amvgdale is prcferrrM in 
BntisS usage 

Anaerobic <411 aer o' hu adj t 
baivi ^1 oiganisms Kesp baclena) 
mat cdj live in the absence of frtse 
ojygcn \%o said of their ac'iir^ 
lies — Noui* anuerrjht 1 said of 
coiidttfoiis (liat CAi^t u Iv til the 
absence of free 11 

sicrobiL 

anaerobir sediment \ ^ight ir 
earn stdimi * t.haTa».i#“r’slit of 
basins ahcit icsirrieo cir-u * 
ti^T ol tht water lesult^ n the ?■*»- 
sent I c near 1 ♦s'-nu c f 1 xvgen at 
ihe sisi n«i t surface, and bottom 
WdbT IS uh II* ‘ drogea !>ulfidc 
auaUimtU na 1 oju[a-na »ecml) 
I ineral H2O 

i* I*' an isornctnc zeolite, ciwn- 
moni'* f*jurid in diab .v am in al- 
Vali ich basalts S'n ci:/r tc 
inaloK ^an' a log) Said of itiiy de- 
VI e tha* rtpreser s a langt of 
numbers bv direcllv ms^isii ,ble 
u lantitile' su h as u 1 >gc 01 ro 
I m es m an ana npnttr 
>» a lalog system c'f 
analytic group Un a-l>t i«) A 
i Kk sTatigraphjc unu foimei*y 
lapsed ttS a formairior but now 
tallea a s because subd’vi 
'ions o* me urit are c^ 1 sidered to 
be formation' symhtth 

^roup 

anaiyie-r ('^n' 'y ‘v » trl in* pt'tlarii 
iDg medium in a octrographic mi- 
cios op»* that miersec^s the fight 
alter t* has passed through the 
oiijr er and fhe object under 
stud V Sec Vrco/ pmm 
anamorphiam (an-a-mo*" -phism ' 
Intense met ir^ pbisr* ‘n which 


lock flowage takes place and sim- 
ple minerals of low density are 
changed into more complex ones 
of gt eater densitv by silication, 
dccarbouizatfoQ, dehydration, 
and deoxidation Ci katamor- 
pht\m 

an>iatc»nosing u nas' to-mos mg) 
I branching and recombining, as 
m a h^utded f(reant 2 Inter 
‘•rtned said ol itaves whose veins 
fsme a Tietlike fiottciZi 
anatasc van a lase) A mineral, 

, is tnniorphous vvith rutile 
and brookitc Svn octahednte 
anatexis (ir a tex is) Melting of 
pre-e\isitn^ rock Iht lerm 1$ 
coi.nnop)) modified bv terms 
such as m^erg aniiiar, partial dif 
ferentia^ selective, 01 complete 
Ci fvntexa 

anatexite an-a tev' ite) Kcxk 
formed h' anatcxis Also spelled 
anute me See also iynteiUte 
('f anuiU 

ananxite f m-aux'-iU ^ A cLv ton- 
S! g ot a p'jxiure u kaolinite 
anc ainorph *u' silica 
unchored dune \ s^md dune stabif- 
*2CU b> growth of vt g *tai on S>n 
stabihzea 

anchor i'' .n' ch-^ > Spoegv un- 

de water icc \ irm'd on ^ sub- 
nurged object or st uctuie. or at* 
''aCiie^l to the h( ttom of a shallow 
bod'' watei which itself is not 
fjo/en Sy,* mttort ice 
andalusite (an-da tu' site) A mm- 
eral, AlpSiOs, tnmorphous with 
kyanite and silfimanite Ortho- 
rhombic It commonly occurs in 
thick, nearly square pnsms in 
schists and gneisses 
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andeeine (an'-de-sme) A mineral of 
the plagiodase feldspar group 
with composition ranging from 
Ab7oAji3o to Ah^oAnso- It (xx'urs 
as a pnmary constituent of inter 
mediate igneous rocks such as 
andesites and dton^es 

andesite (an'-de-sire) A dark col 
ored, fine-grained extrusiv#* )ck 
that, when porphyntic (untain<i 
phenocrysts composed primarily 
of zoned sodic plaginclasc (c'p 
andesinc) and one r moie of the 
mafic mineiaJs <e g bfofiie hom 
blende, pyroxene) with a ground 
mass com|)osed generaiiv of the 
same minerah as the phenocivst^, 
the extrusive equivalent o' tJto 
rue Andesite grade* into latiie 
with increasing alkali feldspai 
content and into daa* with 
more alkali feldspar and quar<« 
It was named by Buch in 1826 
from the Andes Mountains 
South Amenca 

andesite line fhe geographic pet- 
rographic boundary beiwfsen ba 
sails ^ the itlantK ^uiu and thi 
mainly andesitic rock:> of the 
Pacific suiu The boundary on 
the west IS generally drawn fiom 
Alaska to the east of New 2^' 
land and Chatham island, bv way 
of Japan, the Mananas, Palau Is 


lands, Bismarck Ar hipelago, and 
the Fiji and longa groups The 
clear- 

thft cotists ^ l^irQ^d 
pca|{!h Amenca it hak 

in the South Paafic.rS^ 
marshall hne > 


pMIle Un'-dra-dite) The gOcI^ 


um-iron end member of the gar- 
net group, Ca 3 Fc 2 (Si 04)3 It is 
common in contact-metamor- 
phosed limestones 
aneroid barometer (an'-cr-oid) An 
instrument that measures change 
of atmosphenc pressure by its ef- 
fort on the thin sides of a partially 
evacuated short hollow cylinder 
It IS commonly used to measure 
altitude llie alum**ier is a ba- 
rometer ( f this type C f mercun 
tM$rometer 

Attgaraland (An-gar'-a land' \ 
small shield exposing Pieuurb’'! 
an rocks iii norlh-centrgl Silx.nd 
once supposoil to been tJr,. 
nucleus around which all 
structures of Asia were built 
Modem Soviet geologists asen* c 
less significance to the feature 
angioapenn (an -gr o->perni) A 
plant with true flowci-s in whic*^ 
the seeds, resulting from double 
fertilization, arr enclosed in an 
ovary, compnsiug the fruit Such 
plants onguiated in the Larlv 
Cretaceous or possibly before 
Examples include glasses or- 
chids, elms, roses Cf gymno 
sperm Syn flowering plant 
angle of emergence The angle 
formed between a ray of energy - 
optic, acoustic, or dectiomagnet- 
ic- anJ the honzontal It is the 
complement of the angle of met 
dente, 

angle of tncidence The angle that a 
ray of energy— optic, av isti-^ or 
electromagnetic— makes witn *nc 
normal to a boundary sorfaoe it 
a the complement of the angle of 
emermnee. See eko erUaeul am- 



angle of repoae The maximum 
slope or angle at which loose, 
cohesioniess material remafus sta- 
ble. It coounonly ranges between 
3 ** and 37* on natural slopes, 
anglesite (an*-gle^ite) A white or- 
thorhombic mineral. PbS 04 . It is 
a common secondary inincrai 
formed by the oxidation of galena 
and is a valuable ore of lead. 
Angatrhm unit A unit of length, 
10 * cm., commonly used in 
.dructural crystallography Often 
anglicized to Angstrom, ab- 
b;emted A or A. 
angular (an'-gu-lar) Having sharp 
angles or borders, specif said of a 
w^i!mcIdaIy particle showing hi- 
de or no evidence of abrasion, 
with ’ilS Its edges and comers 
sharp Also, said of the roundness 
cldu containing angular parti- 
cies 

angular cross-bedding Cro.ss-bed- 
dtng in which the mclmcd beds 
appear in section as nearly 
straight lines meeting the under- 
lying surface at high, sharp, or 
discordant angles; it often implies 
deposition by water, as in lorren- 
ml cross bedding, Cf- tangenml 
cross-bedding 

angularity laa-gu-lar'-i-iy) A tenn 
sometimes used ft.r the propertv 
of a sedimentary particle now 
commonly knv^wn as roundness. 
angular unconformity An uncon- 
formity in which younger sedi- 
ments rest upon the eroded sur- 
face of tilled fir folded older 
rocks, a discof^formity; noncon- 
formity. 


anbedral (an-he'-dral) Said of a 
mineral crystal showing no ra- 
tional faces, or of a detrital grain 
that shows no crystal outline. Cf. 
euhedral: subhedraL 
anhydrite (an-hy'-dnte) A mioerai. 
anhydrous calaum sulfete, 
CaS 04 Orthorhombic, common- 
ly massive m evaponte beds. It 
idters readily to gypsum, 
anhydrous (an-hy'-droiis) Com- 
pletely or cs.sentially without wa- 
ter. as ati anhydrous magma or 
mineral 

anion fan'-i-os) An ion that bears 
a negative charge 
anisometric (an'-i-yo-mct'-ric) Said 
of crystals having unequal dimen- 
sions. Ant; equant, 
anisotropic (an'-i-so-trop'-ic) Hav- 
ing some physical property that 
vanes with direction. All crystals 
are anisotropic relative to some 
properties, i^ess otherwise stat- 
cA, however, the term refers to op- 
tical properties. In this sense, all 
crystal . except those of the iso- 
metric system are anisotopic. Ant: 
isotropic. 

anisotropy (an-i-sot'-ro-py) The 
condition of having different 
properties in different directions, 
as ill geologic strata that transmit 
sound waves with different veloc- 
ities in the vertical and honzon- 
fal diiections. Adj: anisotropic. 
ankerite (an'-ker-ite) A mineral, a 
ferroan vanety of dolomite, 
CaC 03 .(Mg>Fe,Mn)C 03 . 
anr.clid (an'-ne-lid) Any wormlikc 
ui vertebrate belonging to the phy- 
lum Annelida, charactcriaaed by a 
aegnleated body with a ditiMfcrt 
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•nterior 


head and appendages Becau^ 
the annelids lack skeletal stnic> 
tures (except tor chitinous jaws, 
called scoUcndontsX they are usu- 
ally known as fossils only from 
their burrows and trails, 
annual layer 1. A sedimentary lay- 
er deposited oi presumed to have 
been deposited dunng the course 
of a year* e g a glaaal varvc 2. A 
dark layer (in a sah intrusion) 
containing lomierly disseminjt^ 
anhydrite that ncMimuiated on 
s^flution of >he salt, 

annual ring The layer of xvleni 
(wood) formen by one years 
growth of camlHuni. 
annular drainage pattern (an'-na 
lar) A stieam patiero that 
roughly armiar or nnglike it 
oontm(.>nty forms dunng n '^^urc 
dissection of a structural dome or 
basin 

annnIuB (an'-nu-ius) The space be- 
tween the casing in a well and f he 
wall of tht bole, or between two 
ooticemne strings of ^asing, or be- 
tween and tubing 

anomaiy (a-oom'-a-iy> 1 A depar- 
ture from the expected or normal 
2. In gravity survevtrg, the differ- 
ence betwtvu an observed value 
and the coiT*.‘\p.v.,cijng computed 
value ) A ee ^logical featu'^^. esp 
in the subsurface* disttngu«sh^ 
by gedc^gteaU geophysical, oi 
geochemK^ means, which is dif- 
ferent from the genera) surround- 
ings and 1$ often of potenti d eco- 
nomic vahir e.g a magnetic 
anomaly. 

anoroaenlc (an*-or-o-gen*-ic) Not 
related to tectonic disturbance* 


crustally inactive, 
anorthite (ao-or'-thite) 1 A white 
or gray tnclinic mineral of the 
feldspar group- CaAl 2 Si 20 g It is 
the most calac member of the 
plagioclase senes, and occurs esp 
in basic and ultrabasic igneous 
rocks. Syr calcium feldspar L 
The pure calaum-fddspar end 
mMnber in the plagioclase senes 
anorthoclaae far-or'-cho<iase) A 
tnclinic mineral ol the alkali feld- 
spar group iNa,k)AlSi 30 g I* is 
a scidium-nch feldspar 
to Or^iAboo) that shows devia- 
tions from mono^nic symmetry 
and <hat c^>ntalLS very fine- 
giained in ter growths Cf ortho- 

Citise. 

anortbosHe van-or'-tho-'me) A plu- 
tonic rock composed almost 
wholly of plsgiociase 
antai ctic (ant-ar' - tic i n The a. 
within the Antarctic Orcle, the 
region of the South Pole— ad j 
Pc'-taining to features, dimate, 
vi^eUtioQ. and animals charac- 
tenstic of the antarctic region 
antecedent streain ( m-te-ced'-enU 
A stream that was established 
bcfoie ioca) uphU began and in- 
cised its -'hannel at the rate 
the land was using, a stream that 
existed p^^o- to the present topog- 
raphy 

aatedilnviaa (an'-te-di-iu'-vi an) 
Produced before Noah's flot>d 
anterior (an-te'-n-or) adt Situated 
toward the front of ai« animal, or 
near or toward the head or head 
regioo, as opposed to posterior. — 
n. The forward-moving or head 
region of an animal 
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antipertliite 




anthophyllite (an-thoph’-yl-hte) A 
mineral of the amphiboie group 
(Mg.Fe)7Si8022(OH)2 It is a va- 
riety of asbestos, normally ocrui 
nng in metamorphic rocks a 
lamellae, radiations, or fibers 
anthu/oan (an-tho-7o'-an) Anv 
coeU 1 titrate belonging to the 
Uass Antlio^oa which inclides 
marine forms that build solitary 
or wolonial >.a)careous esternal 
skeletons the corals Range. 
dovK lan to the present 
anthracite tan' thra-citel Coal of 
the highest metamorphic rank, in 
which fixed-carbon content is be- 
tween and 08% (on a dr\ 
mineral-matlci-free basis^l It .s 
!iard and black, and has a seini 
metallic luslei and semioonchot- 
dal fracture Anthiacitc ignites 
wrh difficult V and bums wnth a 
•»h*nt blue flame, wtthoul smok- 
Syn hura coal 

anthraxolite (an-thiax'-o-lite) A 
h-ird, black isphUtite with a high 
tixed-carbon ainiaii it occurs in 
v«nns and mas-»CN in scdimentat) 
icKks. especially in association 
with oil shales 

anthraxylon (an-thra-xy'-lon [an 
ihra-zy'-lon]) A composite term 
foi the vitieous coal components 
densed from woodv tissues of 
plants and fonning lustrous 
bands interlayered with dull at 
mtus in banded coal Etymo) 
Greek anthrax, “coal”, and xy- 
ton "wood” 

anticlinal (an-ti-cir-nai) Of or pei- 
taimng to an anticline 
anticUnal axis The line which, 
moved parallel to itself, generates 


the form of an anticline 
anticlinal theory The theory that 
oil and gas tend to accumulate m 
anticlinal structures It was well 
set forth by I C White in 1885 
anticlinal valley A valley that fol- 
lows the axis of an anticline 
anticline (an'-ti-cline) A fold, gen- 
erally convex upward, whose core 
contains the stratigraphically old- 
er rocks Ant svncline See also 
antt/orm 

anticlinoniun (an'-ti-ch-no^-n-um) 
A ^ompAite anticlinal structure 
c»f regional extent composed of 
lesser folds Cf synclinonum. PI 
anticlinoria 

antidune (an'-ti-dune) 1 A tran- 
sient form of npple on a stream 
bed analogous to a sand dune. An 
antidune progressively moves up- 
stream 2 Any bed form, whether 
moving or not, that is produced 
by unidirectional flow and is in 
phase with surface watei waves 
antiform (an'-ti-foim) A fold, con- 
vex upward, in strata fitr which 
the 'ttraugraphic sequence is not 
known Cf anticbne 
antigorite (an-tig'-o-ntc) A platy 
or lamellar mineral of the serpen- 
tine group, (Mg.Fc)sSi 205 (OH )4 
antimony (an'-ti-rno-ny) A hexag- 
onal mineral, the native element 
Sb It occurs m tin-white masses 
antiperthite (an-ti-perth'-ite) A 
vanety of alkali feldspar consist- 
ing of parallel or subparallei inter- 
growths in which the sodium-nch 
phase (albite. oligoclase, or ande- 
sine) appears to be the host from 
which the potassium-nch phase 
(usually orthoclase) exsol ved Cf 



perthite. 

— t l podei (an-tip'-o-dcs [ao-tip'^ 
deezP Two points on the earth's 
surfiiM that are diametrically op- 
posite each other. The term is of- 
ten extended to include the whole 
region at the opposite end of a 
dianieter of the earth, as Australia 
and New Zealand which lie 
roughly opposite the British Isles, 
antiroot (an'-ti-root) According to 
the Phitt hypothesis of isostasy, 
crustal material of high density* 
into which the roots of mountain 
systems extend. 

aatiatreaa mineral (an-ti-stressO A 
mineral such as feldspar, pyrox- 
ene. oordierite. or forsterite. 
whose formation in metamor- 
phosed rocks is favored by condi- 
tions that are not c*iiitrolled by 
shearing stress, but by thermal ac- 
tion and by hydrostatic pressure 
that is piobably no more than 
moderate. 

antithetic fault (an-ti-thet'-ic) A 
minor normal fault that is orient- 
ed opposite to the major fault 
with which it t.s associated Cf* 
synthetic fault 

Antler oroeeny An orogeny which 
extensivel> deformed Paleozoic 
rocks of the Great Basin in Neva- 
da during Late Devonian and 
Early Mississippian time. Its 
main expression is the emplace- 
ment of eugeosyndinal western 
rocks over miogeosynclinal east- 
ern rocks along the Roberts 
Mountains thrust. Minor orogen- 
ic pulses followed the main event, 
extending into the Permian. It is 
broadly eittifvaleDt to the Acadi- 


an orogmy dt eastern North 
America. 

■patita (ap'-a-tite) A group of hex- 
agonal minerals consisting of cal- 
cium phosphate together with 
fluorine, cUonne, hydroxyl* or 
carbonate in varying amounts 
and having the general formula: 
Cb$(P 04.C03)3(F*0H,C1). Also* 
any mineral of this group* such as 
fluorapatite* chlorapatite, hv 
droxylapatite, carbonate-apatite, 
and francdite; when not speci- 
fied* the term usually refers to 
fluorapatite. The apatite minerals 
occur as accessor]^ minerals in 
igneous rocks, metamorphic 
rocks* and ore deposits; and most 
commonly as fine-grained and 
often impure masses as the chief 
constituent of phosphate rock and 
of bones and teeth Syn: calcium 
phosphate, 

apex 1. In mining, the highest 
point of a vein relative fo the sur- 
face. whether it crops out or not. 
The concept is used in mining 
law. 2. The summit or highest 
point of a mountain or other land 
form; esp. the highest point on an 
alluvial fan 3 The culmination or 
crest of an anticline. 4. The first- 
formed part of the shell of a gas- 
tropod, brachiopod, or straight 
oephalopod 5 The lip of the ba- 
sal cavity or of a denticle of a 
conodont 

aphanite (aph'-a-mte) Any fine- 
grained ignei:>us rocV whose con- 
stituents are too small to be dis- 
tinguished by the unaided eye. 
Adj: aphanitk. Syn- febtte 
■pittBltic (ai^’a-nit'-ic) Pertaining 
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to an aphanite. 

aphotic iDoa (a-pho'-tic) That part 
of the ocean in which there isn't 
enou^ penetration of light for 
photosynthesis. Cf; disphotic zone; 
euphotk zone. 

aFI graiity A standard adopted 
by the American Petroleum Insti- 
tute for expressing the specific 
weight of ^8. API gravity 
(141.5/specific gravity at bOT) — 
131.5. This arbitrary scale simpli- 
fies the construction of hydrome- 
ters because it enables the stems 
to be calibrated linearly. The low- 
er the speafic gravity, the higher 
the API gravity. Cf: Baum4gran- 
iy- 

apiite (ap'-htc) A dike rock con- 
sisting essentially ol ^luartz and 
alkali feldspar, w»th a fint*- 
grainedt sugary texture, 
Apollonian metamorphic rocks 
(Ap-ol-lo'-ni-an) A small propor- 
tion of lunar rocks that possess 
polygonal granular texture and 
are composed of minerals with 
constant composition throughout 
a given rock. Etymol: in com- 
memoration of the ApoUo pro- 
gram. 

apophysis (a-popb*-ysis) A 
branch or offshoot of a larger in- 
trusive body. 

Appalachia (Ap-pa-la'-chi-a) One 
of the borderlands proposed by 
Schuchert in 1923, in this case 
along the southeast side of North 
Amenca, seaward from the Ap- 
palachian orogenic bdt Most of 
the evidence for Appalachia, as 
originally conedved. is now oth- 
erwise interpreted. No former 


large extensions of this border- 
land into the present Atlantic 
Ocean basin are possible, because 
of the oceanic crustal structure 
beyond the edge of the oontinen- 
tal shelf. 

Appalachian orogeoy (Ap-pa-la'- 

chi-an) Allegheny orogeny. 
Appalachian Rerohition A con- 
cept, widely held in the first part 
of the 20th Century, that Paleo- 
zoic tune was clos^ by a pro- 
found crustal disturbance,* which 
especially deformed the rocks in 
the central and southern Appala- 
chians The term is misleading, 
and should be abandoned in favor 
of the term Allegheny orogeny. 
apparent dip The dip of a bedding 
surface or fault plane as exposed 
in any section not at a right angle 
to the strike. It is always less than 
the trur dtp. 

apparent movement The movo 
inent observed m any chance sec- 
uon acros.s a fault. It is a function 
of several variables: the attitude 
of iSc 5-' ml, of the disrupted stra- 
ta, and of the section on which the 
fault is observed, as well as the net 
or actu'i slip of the fault, 
apparent plunge Indinatton of a 
normal projection of lincation in 
the plane of a veitical cross sec- 
tion. 

apparent rariatifity The electrical 
resistivity of rocks as measured by 
an array of current and voltage 
electrodes in a borehole or on the 
surface of the earth. It is equiva- 
lent to the actual reristivity if the 
earth were truly homogeneous. In 
practice it is a weighted average of 
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resistivities. See: resisttvity. 
appareot thickiiw The thickness 
of a stratigraphic unit or other 
tabular body, measured at right 
angles to the surface of the land. 
Cf: true thickness. 
apparent velocity The velocity 
with which the phase of a sasmtc 
wave train appears to travel along 
the surface of the earth. It exceeds 
the actual veloaty if the wave 
tram is not travelling paialld to 
the HUiface 

applanation (ap-pla-na'-tion) All 
proce$.ses that tend to reduce the 
rdief of an are!i, causing it to 
become more anil more plainlike. 
These include lowenng of the 
high parts by erosion and raising 
of the low parts by addition of 
material; the latter is usually more 
effective. 

apron Aji extensive blanketlike 
deposil of unconsolidated maten- 
al at the base of a mountain or in 
front of a glacier, e.g a bajada or 
an outwash plain 
aquamarine (aq'-ua-ma>nae') A 
transparent, light bluish-green 
gem variety of beryl, and the 
birthstone for March, 
aqueous (a'-que>ous) 1. Of or per- 
taining to water 2. Made from or 
with water, as aqueous solutions 
3. Produced by the action of wa- 
ter* as aqueous sediments, 
aqueous ripple mark A npplcmark 
made by waves or currents of wa- 
ter, as opposed to one made by 
wind. 

aqnicliide (aq*-ui-clude) A body of 
rock that will absorb water slowly 
but will not transmit it fast 


enough to supply a well or spring. 
Cf: aquifiige: aquitarcL 
2 M|filler (aq'-ui-fer) A body of rock 
mat is sufhcieDtly permeable to 
conduct ground water and to 
yield economically significant 
quantities of water to wells and 
springs Syn: water horaon: 
ground-water reservoir. 
aquifiige (aq'-ui-fuge) A rock 
which contains no interconnected 
opemngs or interstices and there- 
fore notber absorbs nor transmits 
water. Cf- aguiclude, jquitard. 
aquitard Ua'*ui-tard^ A confining 
bed that retards but does not pre- 
vent the flow of wat^ to or from 
an adjacent aqmfer, a leaky con- 
fining bed. It does not readily 
5 neld water to wdis or sprmgs, 
but may serve as a storage unit for 
ground water. Cf: uguijuge; aqui- 
dude. 

aragonite (a-rag'-o-nite) An or- 
thorhombic mineral, CaCOj, tn- 
morphous with calcite and vatei' 
ite. it occurs in beds of gypsum 
and iron ore. in hot-spnng depos- 
its, m shallow manne banks and 
coral reefs, and tn pearls and 
some shells 

arborescent (ar-bo-res'-cent) den- 
dritic* 

Arbuckle orogeny (Ar'-buck-le) 
The last major d^ormanon in the 
Wichita orogenic belt of southern 
Oklahoma (Wichita and Arbuck- 
le mountains, and subsurface). It 
is plaoed in the Late Pennsylvani- 
an by its relations to limiting fos- 
siliferous strata. 

archneocyathid (ar'-chae-o-cy-a*- 
thid [ar'-kcKxy-a'-thidp Any 
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n>dnne organism belonging to the 
phylum Archaeocyatha and char> 
acterued chiefly by a cone-, gob- 
let-, or vase-shaped skeleton com- 
posed of calaum carbonate The 
archae<'cyathids have been van- 
ou«)y classified as corals, sponges, 
protozoans, and calcareous algae 
Range. Lowei and Middle Cam- 
biian, worldwide in distnbution 
Syn pleosponge 

Arcbean (Ar-che'-anl Said of the 
r.)cks of the Archeozoic 
Archeozoic (Ai'-che-o-zo*-i<. [Ar'- 
ke-o-7o'-K}* The e<i.riicr part of 
Fiecamb* an time, corresDoiidino^ 
»o Archean rcnJc^ Cl Prot^rc*- 
zo/t Ah. spelled Arrhaeozoic 
archipelago <ar-* hi-[»cl'-a-po) A 
sea. or an aiea in a sea. that on- 
tains numerous islands, also, the 
dand group itself, 
arctic n fhe area withm 

1 Jie Art'tiw C irclc the regn,n o< the 
Noiih Pole — a*!) Pcriaiimi/ to 
( Old, fn^.ul lennoeratures, or u* 
leaturcs. i.lunate veget diou and 
animals charactensuc the ao- 
tic region 

arcuate (ai'-cu-alc) Curved oi 
btiwed. 

are A metnc unii of arcs equal to 
HO square mcteis, 0 01 hectare. 
Oi 1 19 60 square yards Ahbrev 
a 

areal (ar'-e-al) Pertaining to an 
area, as an areal map. Not to be 
confused with aenal 
areal geology The geology of ai> 
area, esp the spatial distnbution 
and po<'^ition of stratigraphic 
units, structural features, and sur- 
face forms. 


areal map A geologic map showing 
the honzontal extent and distri- 
bution of rock units exposed at 
the surface. 

arenaceous (ar-e-na'-oeous) 1 Said 
of a sediment ot sedimentary rock 
consisting wholly or m part of 
sand-size fragments, or having a 
sandy texture or appearance; per- 
taining to sand or arenite Also 
said of .such a texture The term 
implies no special composition, 
and should not be used as a syn. 
of “siliceous*’ Syn: sandy. 2, &aid 
of >''rgani»ms growing in sandy 
} ilarfs 

arenite ia*’'-e-nite) 1 A general 
name hr consolidated sedimen- 
tary T ^‘Ks composed of sand- 
fragments irrespective of 
composition, e g sandstone, 
gnywacke, arkose, and calcare- 
r/le Syn psammite See also* la- 
r u\ mdite. 2 A “cleun” saod- 
sione that 1 1 well-sorted, v'ontains 
iitt.v; or nu tnatnx matenal, and 
has a relatively simple mineralog- 
ic romposniofi- specif a pure or 
nea' Sy pii c, ctieniically cemented 
safidsto«« containing less than 
argillaceous inatnx. The 
lerm i- u^ed lor a major category 
>f vandstone. as distinguished 
tiom warke. — Eiymol. Latin 
artnu “sand'* Adj. arenivc 
arete (a retcO A rocky sharp- 
ed g^d ndge or spur, commonly 
present above the snowline to 
rugged mountains sculptured by 
glaciers, and resulting from the 
continued backward growth of 
the walls of adjoining cirques 
Etymol' French, “fish bone”. 



irge a tiferoiMt (ar-gen-tif-er-ous) 
Containing silver, 
argentlte ^'-gen-tite) A minerei 
Ag 2 S. Isometric above 179*C., it 
inverts to orthorhombic acanthite 
bdow this temperature. An im- 
portant ore of silver 
i^llaoaoiis (ar-gil-la'-ceou&) Ap- 
plied to rocks or substances com- 
posed of clay minerals, or having 
a notable proportion of day in 
their composition, esp such sedi- 
mentary materials as marl and 
shale. Argillaceous rrtcks may be 
distinguished by a peculiar, 
**CRrtby” odor which they nonit 
when breathed upon, 
arglllk (ar-gir-iic) P«^itaining to 
clay or clay minerals, e.g. *'argiilic 
alteration*’ in which certain min- 
erals are converted to minerals of 
the day group. , 
argilUte (ar'-gil-lite) A compact 
rock, derived from mudstone or 
shale, more highly indurated than 
ciCher of those rocks. U lacks the 
fissility of shale or the cleavage of 
slate, tt is regarded as a product 
of weak metamorphism, 
arid Said of a climate characterized 
by dryness, variously defined as 
rainfall insufficient for plant life 
or for crops without irrigation, 
less than 25 cm of annual rainfall; 
or a higher evaporation rate than 
predptfation rate. Syn: dry. 
arithaictic neaa (a-nth-met'-ic) 
The sum of the values of n num- 
bers divided by n. It is usually 
referred to simply as the mean. 
Syn. a^rage. CS. median. 
ArkamM stone (Ar'-kan-sas) A 
variety of novaculite found in the 


Ouachita Mountains of western 
Arkansas. Also, a whetstone 
made of Arkansas stone, 
trkoae (ar'-kose) A fddspar-rich 
sandstone, typically coarse- 
grained and pink or red, derived 
from the rapid didntegration of 
granite or granitic rocks and often 
resembling them. Quartz is the 
chief mineral, feldspar makes up 
at least 2S7o, mineral cement is 
rare, and matrix matenal includes 
clay and iron oxide Informal syn: 
granite wash. Adj: arkasic. 
arkosic sandstone (at-ko’-sic) I A 
sandstone with considerable feld- 
spar, specif, oi^ containing at 
least 25% feldspar and less than 
20% matrix of clay, sencite. and 
chlorite. 2. A general term to in- 
clude feldspathic sandstone, 
subarkose, and arkose. 
aimored mud ball A subspherical 
mass of silt or clay, which 
becomes coated or studded with 
coarse sand and hne gravel as it 
rolls along downstream. It is gen- 
erally 5-10 cm n diameter, 
arrival (ar-ri'-val) The initial ap- 
pearance of seismic energy on a 
seismic record; the buildup of am- 
plitude and the coherent lineup of 
energy signifying the passage of a 
wave front. See also: first arrival 
Syn: breaks kick. 

arroyo (ar-roy'-o) 1. A term ap- 
plied in the arid and semiand 
southwestern U. S. to a small 
deep flat-floored channel or gully 
of an ephemeral or intermittent 
stream. It is usually dry and has 
steep or vertical banks of uncon- 
sdi^ted material. 2. The inter- 



mittent stream that occupies such 
a channel. — Etymol: Spanish. 
**str68m. gutter**, 
arsenate Cu^-se-nate) A minerai 
compound characterized by pen- 
uivaicnt arsenic and oxygen in the 
anion. An example is mimetite, 
Pb5(As04)30. Cf: phosphate: 
wnadate. 

aracnk (ar'-se*nic) A hexagonal 
mineral, the native metallic de- 
ment As. It U brittle and com- 
monly occurs in steel-gray and 
granular or kidney-shaped 
masses. 

araenopyrite (ar*-se-no-py'-rite) A 
tin-white or sted-gray ortho- 
rhombic mineral. FeAsS. It occurs 
in crystalline rocks and esp. in 
lead and silver vdns; it is the prin- 
dpal ore of arsenic. Syn: mispkk- 

ei 

aiterite (ar'-ter-ite) A migmatite 
of which the mobile portion was 
injected magma. Syn: injection 
gneiss. 

urtahtm (ar-te'-sian) Pertaining to 
ground water under soffident hy- 
drostatic pressure to rise above 
the aquifer containing it. 
artcalaa aquifer A water-bearing 
bed that contains water under hy- 
drostatic pressure, 
artesian bsufai A terrane. common- 
ly basin-shaped, thqt includes an 
artesian aquifer whose potentio- 
metric surface is above the land 
surface in the topographically 
lower parts of the area, 
artesian spring A spring from 
whidi water issues under artesian 
pressure. generaUy through a fis- 
sure or ocher opening in the con- 


fining bed that overlies the aqui- 
fer. 

saiitekmwwhte confined 
ter. 

artesian well A well in which the 
water rises above the top of the 
aquifer, whether or not it flows 
out at the land surface. Some- 
times restricted to mean a flowing 
artesian well 

arthrodire (ar'-thro-dire) One of a 
group of extinct fishes that.were 
abundant in the Devonian. They 
had heavily armored heads mova- 
bly jointed to similar armor cov- 
ering the anterior part of tibe 
body. Arthrodiiesgiewtolenglha 
of as much as 30 feet 
arthrophyctts (ar-thro-ph/-cos) A 
sand-filled rounded farrow, enrv- 
ing and branching. wi|h fahit but 
regularly spaced traosverseridges 
commody bearing a median 
depression, probably representing 
a feeding burrow but also various- 
ly regarded as an inorganic struc- 
ture or a trail produced by a 
worn, mollusk, or arthrofKxl 
crawling over a soft-mM surfece. 
The **branchc8** of the trace fossil 
may reach 60 cm in length. It was 
originally described as a plant fos- 
sil (seaweed) and assign^ to the 
genus Arthrophyeut 
arthropod (ar'-thro-pod) Any one 
of a group of invertebrates be- 
longing to the phylum Ar- 
thropods. characterized chiefly 
by joiifted ^pendages and aeg- 
mented bodies. Among the typi- 
cal arthropods are trilobites. crus- 
taceans, chdtoeritet and myria- 
pods. Range* Lower Cambrian to 
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present. 

articulate (ar-tic'-u-late) adj. 
Jointed; provided with places 
where separation may naturally 
take place. — n. t . of a class of bra- 
chiopods (the Articulate) in 
which the valves are held together 
along the hinge line by means of 
teeth and sockets 2. One of a sub- 
class of the cnnoids (the Ar- 
ticulata) in which the arms are 
highly jointed. 

articulation (ar-tic'-u-la'-tion) I. 
rhe action or manner of jointing, 
or the state of being jointed, as 
the interlocking of two brachio- 
pod valves by teeth and sockets 
2. Any movable joint between the 
rigid parts of an organism. 

artifact (ar'-ti-fact) An object 
made or used by man. 

artificial brine (ar-ti-fi'-cial) Brine 
produced from an underground 
deposit of salt or other soluble 
rock matenal in the process of so- 
lution mining, 

asbestos (as-bes'-tos) 1. A com- 
mercial term for a group of .sili- 
cate minerals that readily separate 
into thin, strong fibers that are 
flexible, heat resistant, and chemi- 
cally inert, and are used in a wide 
variety of industrial products 2. 
A mineral of the asbtttos group, 
esp. chrysotile vby far the most 
important), amosite, and crocidth 
lite, 

wf eismk ridge (a-scis'-mic) A sub- 
I larine ridge that is a fragment of 
ccntincntal crust; it is so named 
to distinguish it from rhe sdsmi- 
caJly active midoceanic ridge. 

urii 1. In coal, the inorganic resi- 


due left after burning. 2. volcanic 
ash. 

ash fall 1. A rain of airborne vol- 
canic ash falling from an eruption 
cloud. 2. A deposit of volcanic 
ash resulting from such a fall and 
lying on the ground surface. 

ash flow A density current, gener- 
ally a highly heated mixture of 
volcanic gases and ash, traveling 
down the Hanks of a volcano or 
along the surface of the ground; it 
1 $ produced by the explosive 
disintegration of viscous lava in a 
volcanic crater or by the explosive 
emission of gas-charged ash from 
a fissure or group of fissures. Ash 
flows of the type described at Mt. 
Pel« arc considered to represent 
the feeblest type of the nu^ ar^ 
dente. The solid materials con> 
tained in a typical ash flow are 
un.sorted and ordinarily include 
pumice, scoria, and blocks in ad- 
dition to ash. Syn. glowing ava- 
lanche. 

asphalt (as'-phalt) A dark brown 
to black viscous liquid or low- 
melting solid bitumen that con- 
sists almost entirely of carbon and 
hydrogen and is soluble in carbon 
disulfide. Natural asphalt is 
formed in oil-bearing rocks by the 
evaporation of the volatiles. Syn; 
pitch. 

aspbalt-base crude Crude oil con- 
taining a high percentage of naph- 
thenic and asphaltic hydrocar- 
bons Cf: paraffin-base crude. 

asphaltic sand (as-phal'-tic) A 
natural mixture of asphalt and 
sand. 

asphaltite (as'-phal-tite) Any one 
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of the naturally oocurrinfc black 
solid bitumcDS that are soluble in 
carbon disulfide and above 
23(rF. Examples are uintahite, 
jdanoe pitch, and grahamitc. 
assay v. In ecooonifc geology, to 
analyTe the proportions of metals 
in an ore; to test an ore or mineral 
for composition, purity, wdght. 
or other properties of commercial 
interest. — n. The test or analysis 
itself; its results. 

assay foot In determining the assay 
vaiue of an orebody, the mulo* 
plication of its assay grade by the 
number of feet along which the 
sample was taken. Cf : assay inch. 
asny grade The percenuge of 
valuable constituents m an ore, 
determined from assay. Cf: assay 
tmlue. 

assay inch In deteimining the as- 
my palue of an orebody, the mul* 
tij^ication of its assay grade by 
the number of inches ^ong which 
the sample was taken. Cf: assay 
foot 

assay limit The limits of an ore 
body as determined by assay, 
rather than by structund, strati- 
graphic, or other geologic con- 
trols. Syn: cutoff UmiL 
Mtuy Con A weight of 29.166-t 
grams, used in assaying to repre- 
scait proportionately the assay 
va/ueof an ore. Since it bears the 
same relation to the milligram 
that a ton of 2000 pounds does to 
the iroy ounce, the wagbt in mil- 
ligrams of precious metal ob- 
tained from an assay ton of an m 
gives directly the number of 
ounces to the ton. 


aany value The quantity of an 
ore's valuable constituents* deter- 
mined by multiplying its osasy 
grade, or percentage of valuable 
constituents, by its dimcnsioiis. 
Cf: assay inch: assay Jbac Theftg- 
ure foi precious metals is general- 
ly given in troy ounces per too of 
ore 

anemblage (as-sem'-blage) 1. A 
group of relatively homogeneous 
organisms; specif, a group of fos- 
sils that occur at the same strati- 
graphic levd» often with a conno- 
tation of localized geographic ex- 
tent. Cf; association: biocoenosis: 
community 2. The minerab that 
compose a rock. esp. an igneous 
or itietamorphic rocA. 
assemMage-aone A btostratigrapb- 
ic unit defined and identified a 
group of associated fossils rather 
than by a single index fossil. Cf: 
biatone. 

assimilation (as-8im'-i4a'-tioo) 
The im' jrporation and digesCioo 
of solid or fluid foreign material, 
i.e. wall rock, in magma. The term 
implies no spedfic mechanisms or 
results. SiK^ a magma, or the 
rock it produces, may he called 
hybrid. See also: contamination. 
asMdatfou (as-so'-ci-a'-tion) I. A 
group of organisms, hving or fos- 
sil. tl^t occur together because of 
simiiar environmental require- 
ments or tolerances. 2. lock as- 
sockuion. 

a stcris m (as'-ter-ism) The phe- 
oomenon of a rayed or star- 
shaped figure of li^t display^ 
by some crystals udien viewed in 
reflecled fight* as in a star sap- 
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pliifCt or in timsmitted light* asu 
toneaiica. It it caused by minute 
emoted aacular indusioiia. ^ 
aHHold (as'-ter-oid) 1. One of tint 
many tnudl celestial bodies In or- 
bit around the sun . Most asteroid 
orbits are between those of Mari 
and lupiter. 2. A member of the 
stibdass Of echinoderms having 
broad arms not separable from 
the central disc, e.g. the starfish, 
aatbanolitb (^theo'-o-lith) A 
body of magma that was formed 
by mdting in response to heat 
generated by ladsoactive disinte- 
gration. 

aatbanoaplMra (^then'-o-sphere) 
The layer or shell of the earth be- 
low the lithosphere* which is weak 
and in which iaoatatic adjust- 
ments take plaoe* magmas may be 
generated* and seismic waves are 
strongly attenuated. The aa- 
thenosphere begins about 100 km 
below the suifaoe and estends to 
a depth of about 3^0 km. Syn: 
June of wkobiUty. 

wbrebisms W-tro-bkoie) An an- 
cient erosional scar on the earth’s 
surface* produced by the impact 
of a cosmic body* and usually 
charactcraed by a drcular outline 
and h^hly disturbed rodu show- 
ing evidence of intense shock; an 
eroded remnant of a meteontic or 
oometary impact crattf . 
astroisology (as'-tro4e-ol'-o-gy) 
Assdenoe that applies the princi- 
ples and techniques of geology* 
geochemistry* and geopbynca to 
the study of the nature, mrigin* 
and history of the condensed mat- 
ter and gases in the solar system 


(usually exduding the earth). See 
also: pUmetoiogp. Syn: €XthU»r^ 
nsirial geology, 

neywatrical (a'-sym-met'-ii-cal) 
Without symmetry; having no 
center, pla^ or axis of symmo* 

fry. 

asymsBcCrical ripple amrfc The 
normal form of current ri/gUe 
mark with a short downstream 
slope and a comparatively long 
gentle upstream slope. 

Atlantic solte (At-lan’-tic) One of 
two large groups of igneous rocks, 
characterized by alka^ and al- 
kali-calcic rocks.41arker in 1909 
divided all Tertiary and Holocene 
igneous rocks of the world into 
two main groups* the Atlantic 
suite and the thefor- 

mer being so named because of 
the predoininanoe of alkaVc and 
alkali-calcic rocks in the nonoro- 
genic areas of crustal instability 
around the Atlantic Ocean. Be- 
cause there is such a wide variety 
of tectonic environments and as- 
sociated rock types in the areas of 
these suites, the terms are now sel- 
dom used to indicate kindred 
rock types; e.g. Atlantio-type 
rocks are widespread in the mid- 
Padfic volcanic islands. Cf: Medh 
terranean suite. See also: andesite 
line, 

Adnatic-type constline A coastline 
that develops where the general 
structural trend of the land* such 
as mountain chains, is transverse 
to the marw of the ocean basin 
The coast is generally iiregular, 
with many inlets, as in areas 
around the Atlantic Ocean* e.g. 
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the tcwtfawwt ooMtlme of !» 
load. See alto: Bacffh^ype coaah 

WHM* 

1. The oiost typieel demcats of 
die etmoephere (H. C N» 0» It 
He» and inert gnea). 2. EkaMoti 
that occur in the unoombined 
state or were ooo o cntr a ted in the 
gaseous primordial atmoifdiefc. 
ateoapbere (at'-moa-phere) 1. The 
gaseous envelope surrounding the 
earth. The atmosphere is very mo- 
bile* flowing readily under even a 
alight pressure gradient; dasdct 
compressible, capable of unhnitt- 
ed expansion, a poor conductor of 
heat, but able to transmit vibra- 
tions with considerable velocity. 
It consists by volume of 7S% ni- 
trogen. 21% oxygen. 0.9% aigon. 
0.03% carbon dioxide, and minute 
quantities of hdium. krypton, 
neon, and xenon. The atmosphere 
is so compressed by its own 
weight that half is below 5.3 km 
from the earth’s surface. Syn: air. 

2. A unit of pressure. A normal 
atmosphere is equal to the pres- 
sure exerted by a vertical column 
of mercury 760 mm in beigbt at 
O’C with gravity taken at 980.665 
cm/sec^» or about 14.7 pounds 
per square inch. 

atmoaphcrlc pressure (at-mos- 
phor'-ic) The force per unit area 
exerted by the atmoqdiere in any 
part of the atmoephcric envelope. 
Some of the expressions for nor- 
mal pressure at sea levd are 76.0 
cm* or 29.92 inches, of mereory; 
t033.3 cm, or 33.9 foel. gf waten 
1033.3 grams per cm2; \fiiX2SQ 


dynes par cm2; 14.66 fo par In^ 
I.0132S taaia (I bmmlJMMi 
^hms/cn^ 1013.25 m fl W mr a 
dmoipliMlr relation the fofca- 
red ndialkm emitted by the 
mosphere in two direetfona: ap» 
ward mto space and downward 
toward the earth. The taller is 
known as coaamnMstkm, 
ataiBiihsrifwatm Water in die jg- 
mosphere. in gsaeous. liqiddb or 
solid state. 

AtokaaOk-to'-kan) Lower Mddta 
Pwinsylvanian of North AmaricA 
moB O^-oU) A coral reef apprer* 
tag in ptan view as roughly Gircfr> 
tar. and surmounted by a rtag of 
doeelyspaoedooralislelsthaten- 
doae a shallow lagoon. The resf is 
surrounded by deep water of the 
open sea# either oceanic or oonti- 
nental-shdf. Atolls range * in 
dtameterfrom 1 km to more than 
130 km, and are esp. common to* 
day in the western and esnind 
Padfta Ocnan. Several ioadi aloila 
have also ben d crer i bed. 

the suiroundtag of one mtaaral by 
a ring of one or more other mtaer^ 
alt. It oommonly lesulta bom ro 
ptacement of pyrite. 
atom psresnt The percentage of an 

^tnmig a puff M i a lia f mmt. 

cahted irith nleraioe to aanlMr 
of Trrighl^ 

criteria. 

fonAttft 

^ rnmmitlBm (UHcsHM'-lkiii) 1. A 
mtactiaB n aqpHtiidc or •> 
wur of * tigiial, .wh as olgkfl te 



produced by passage through a 
filter 2 A reduction in the ampli- 
tude of sasmic waves* as pro- 
duced by divergence, reflection 
and scattering, and absorption. 3 
That portion of the decrease in 
seismic or sonar signal strength 
with distance that is not depend- 
ent on geometncal divergence, 
but on the physical charactensttcs 
of the transmitting medium 
attenuation constant Q 
Atterherg grade scale (At'-ter- 
berg) A geometric and decimal 
scale of gram size It is based on 
the unit value 2 mm and involves 
a fixed ratio of 10 fo** each succes- 
sive grade yielding the diameter 
limits of 20a 20, 2a 0 2* 002* 
and 0002 Subdivisions are th^ 
geometric means of the giade 
limits 

Atterberg limits A collective term 
that includes the liquid limit and 
the plastic limit 

attitude (at' i» tudc) A genera) 
term to desenbe the relation ol a 
directional feature in a rock to a 
honzontaJ plane The attitude of 
planar features (bedding, folia- 
tion* joints, etc ) IS desenbed by 
giving the strike and dip llie am 
tude of a linear feature (fold axis, 
hneauon* etc ) is desenbed by giv- 
ing the stnke of the honzontai 
projection of iLe linear feature 
and Its plunge 

attrital coal (at-tn'-tal) I A coal in 
which the ratio of anthraxyion to 
attntus ranges from I 1 to 1 3 2 
The groundmass or matnx of 
banded coal, in which vitrain and 
commonly fusain are embedded 


attritkn (at-tn'-bon) Weanng 
away by friction, speaf the wear 
and tear that rock particles in 
transit undergo through mutual 
nibbing, gnnding. knocking, 
scraping, and bumprng. with re- 
sulting reduction in size and in- 
crease in roundness 
attritns (at-tn'-tus) A composite 
term for dull grey to nearly black 
coal components of varying mac- 
eral content, unsorted and with 
fine granular texture, that form 
the bulk of some coals or are in- 
terlaycred with bnght bands of 
anthraxyUm in others It is 
formed of a tightlg compacted 
mixture of altered vegetal maten- 
als* especially those that were 
relativelv resistant to complete 
degradation Ol attntal coaL 
Syn duram. 

augen (au'-gen [ow'-genj) In fol*ate 
metamorphic rocks large* len- 
ticular mineral grams oi aggre- 
gates which in cross section have 
th( »tuipe of an eye Feldspar, 
quait/. and garnet are common id 
augen Rtymo! Ciernuin, “eyes” 
aagen gneiss A general term for a 
gneisuc rock containing augen. 
angen schist A metamorphic rock 
c^ractenzed by the presence of 
recrvstallized minerals as augen 
paralki to and altematmg with 
schistose streaks. 

augen structure In some gnensic 
and schistose rocks* a structure 
consisting of minerals like feld- 
spar, quartz, or garnet that have 
been squeezed into elliptical or 
lens-shaped forms resembhog 
eyes (augen), which are oommon- 



ly enveloped by essentially paral- 
lel layers of contrasting constitu- 
ents such as mica or chlorite, 
augitc (au'-gite) A dark mineral of 
the pyroxene group. (Ca.Na) 
(Mg,Fe+2,Ai) (SitAl^O^. It is an 
essential constituent of many ba- 
sic igneous rocks, 
aolacogeo (au-lac'-o-gen) A tec- 
tonic trough on a craton* bound- 
ed by convergent normal faults. 
Aulacogens have a radial orienta- 
tion relative to cratons and are 
open outward. Cf: graben: rift. 
aureole (au'-re-ole) A zone sur- 
rounding an igneous intrusion in 
which contact metamorphism of 
the country rock has taken place. 
Syn: contact zone. 
auric Pertaining to or exmtaining 
gold. esp. in its trivalent state, as 
in auric chloride. AuCl^. 
auriferous (au-rir-er-ous) Con- 
taining gold. 

austral (aus'-trai) Southern, 
antecology faut-e-cd'-o-gy) The 
study of the relationships ^ween 
individual organisms or species 
and their environment. Cf: 
synecology. 

anthigenic (au-thi-gen'-ic) Formed 
or generated in place; specif, said 
of rock constituents that formed 
at the spot where they are now 
found; also, said of minerals that 
came into existence at the same 
time as. or later than, the rock of 
which they constitute a part Ant: 
alhgenk. 

autochthoB (au'-toefa-thon) A 
body of rocks that remains at its 
site of origin* where it is rooted to 
its baaemeot. Rocks of an autodi- 


thon may be mildly to considera- 
bly deformed. Cf: allochthaiu 
autochthoiious (au-toch'-tho-nous) 
Formed or produced in the place 
where now found, e.g. coal that 
occurs where its original plants 
grew and decayed. The term is 
similar in meaning to authigenk, 
which refers to constituents rath- 
er than whole formations. Ant; al- 
lochthonous. 

autoclastic (au-to-clas'-tic) A term 
applied to rocks that have been 
breedated in place by mechanical 
processes, as by faulting or by 
shrinkage on desiccation. Cf: 
crush breccia. 

autogenetic (au'-to-ge-net'-ic) 1. 
Said of landforms that havedevel- 
oped or evolved under local con- 
ditions, without interference by 
orogenic movements; esp. a 
topography resulting from the ac- 
tion of rain and streams upon 
land surfaces having free drainage 
to the sea. 2. Said of a type of 
drainage that is determined en- 
tirely by the conditions of the 
land siuface over which the 
streams flow, as a drainage sys- 
tem developed solely by headwa- 
ter erosion. — Syn: autogenic. 
autogenic (au-to-gcn'-ic) 1. Said of 
an ecologic succession that result- 
ed fran factors originating within 
the natural community and alter- 
ing its habitat. Cf: aUogenk. 2. 
autogenetic 

antogeogyndine (au'-to-ge'-o-tyn^- 
cline) intracratonk basin. 
urtoiBtreiioB (au'-to-in-tru'-sioQ) 
A process wherein the residual 
liquid of a differentiating magma 



36 


niiijecMIiitorifUfoniiedifi the 
ctTitalhud fraction at a 
by deformatioii of unspecified ori- 
gin. 

aalolith (au'-to-lith) 1. An indu- 
ston in an igneous rock to which 
it is genetically related. Cft 
xenolith. Syn: cognate inclusion. 
2. In a granitoid rock* an aocumu- 
lation of Fe-Mg minerals of un- 
certain origin* which may appear 
as a round* oval, or dongate seg- 
regation or dot. 

autfNBCtamorphlaBi (au'-to-roet'-a- 
mor'-phism) 1. A process of re- 
crystallization of an igneous min- 
eral assemblage under conditions 
of falling temperature, attributed 
to the action of its own volatiles, 
e g. serpentinization of pendotite 
of spilitizatton of basalt. 2. Alter- 
ation of an igneous rock by its 
own residual liquors. This process 
should rather be called deuteric 
alteration, as it is not considered 
to be metamorphic. 
antometaaomatism (au'-to-met'-a- 
so'-ma-tism) The process of alter- 
ation of newly crystallized igne- 
ous rock by its own last water- 
lich liquid fraction, which is 
trapped within the rock, generally 
by an impervious chilled border; a 
deuteric effect. 

autonorphic (au-to-mor'-phic) L 
Said of the holocrystalline texture 
of an igneous or metamorphic 
rock, characterized by crystals 
bounded by tbdr own rational 
ftices. Also said of a rock with 
such a texture. Syn: idiomorphic, 
Cf: sulHtulsmtorpliic. 1 A syn. of 
euhedral obsolete in American 


usage, but generally preferre d in 
European usage. 

aaxilivy tanit teuz-41'-ia-fy) A mi- 
nor ffl^t abutting agaittst or 
blanching from a major ooe. Syn: 
branch fault 

auxiliary ninerala In the Johann- 
seoda^fication of igneous rocks* 
those light-colored, relativdy r.drc 
or unimportant minerals such as 
apatite, muscovite* corundum, 
fluorite, and topaz, 
available mofeture (a-vail'-a-ble) 
Moisture in soil that is available 
for use by plants, 
available relkf The total rdief 
available for stream^lissectioD in 
a given area, equal to the vertical 
distance between the hdght of the 
remnants of an original upland 
surface and the levd at which 
grade is first attained by adjacent 
streams. 

avalanche (av'-a-lanche) A large 
mass of snow, ice, soil, or rock, or 
mixtures of these materials, fall- 
ing, sliding, or flowing very rapid- 
ly under the force of gravity. 
Vdodties may sometimes exceed 
500 km/hr. 

avalanche wind A hi^ wind or 
rush of air produced in froot of a 
large landslide or of a fest-movhig 
dry-snow avalanche, and some- 
times causing destruction at a 
considerabie distance from the 
avalanche itself. 

aveu A vertical shaft leading up- 
ward to the surfece from a cave 
passage. 

avautaiiae (a-veo'-tu-rine) n. A 
translucent variety of quartz or 
feldspar spangled throughout 
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with tiny indusiaiit (eryilnlt» 
flakes, or scales) of such oiintrals 
as grm mica, ilmcoite, hematite, 
and hmooite.— adj. Referring to 
the brilliant, spaniM sf’Pesnum 
a mineral oootatning gold-col* 
ored or shiny inclusions. Cf: gold- 
stone. 

arerags arithmetic mean. * 
average | 0 mobs rock A theoretical 
rock whose chemical compontioD 
is believed to be similar to the av- 
erage composition of the outer- 
most layer of the earth, 
average velocity The ratio of the 
distance traversed along a ray 
path by a sosmic pulse to the time 
required for that tra\%^ 
axial angle (ax'-i-al) The acute an- 
gle between the two optic axfg of 
a biaxial crystal (symbol 2V). 
axial comproBsion In experimental 
work with cylinders, a compres- 
sion applied parallel with the cyl- 
inder axis. 

axial elements In crystallography, 
the ratio of unit distances along 
crystaliograpbic axes and the an- 
gles between these axes, 
axial plane 1. The plane of the op- 
tic axes of an optically biaxial 
crystal. 2. A crystallographic 
plane that includes two of the 
crystallographic axes. 3. A planar 
surface that connects the hinge 
lines dt the strata in a fold, 
ttrial-plaae ckavnge Qeavage 
which it essentially panlld to the 
axial planes of folds in rock. Most 
axial-plane cleavage b doscly 
related to the minor folds seen in 
individual ootcropa, but some b 
pnralkl to the regkmal fold axes. 


MkMt axbl-piane cleavage b also 
rfafy ekasage. Cl: beddingitkm 
deofoge, 

ondary Icdding of prMxbtina 
folds in response to movements 
that differed considerably from 
those which caused the original 
folding. Thus the axial planet 
have been folded. 

axial-plane separate The db- 
tanoe between axial surbces of 
adjacent antidinea and syndines 
where the folds occur in the same 
bycr or surboe. 

axial ratio The ratio obtained by 
comparing the length of a crystal- 
lographic axis with one of the lat- 
eral axes taken as unity. 

axial surface A surface that con- 
nects the hinge lines of the strata 
in a fold. 

axial symmetry Symmetry of fab- 
ric, characterized by a unique axb 
of symmetry like that of an oblate 
or prolate snH^oid Such an axb 
has ap infiniy' mutJber of mirror 
planes passing* 'through it and a 
single mirror plaq# normal to it 
Syn: spheroidal s hmetry, 

axial trace The intersection of the 
axial plane of a fold with the sur- 
face of the earth or any other 
specified surface Sometimes such 
a Une b looady and incorrectly 
called ihe axb. 

axb 1. A straight line passing 
through a body, on which it re* 
volvea or may be supposed to re- 
volve; a line passing through a 
body or system around which the 
parts are symmetrically arraaged. 
1 erysial axk 3. antkUnal axis 
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or synclinal axis 

axis of symmetry An imagpiiiAry 
line in a crystal, about which it 
may be rotated so as to occupy 
the same position in space 2, 3, 4, 
or 6 tunes in a complete 360* 
revolution. Syn; rotation axis; 
symmetry axis. 

a^oth (az'-i-muth) 1. The direc- 
tion of a horizontal line as measr 
ured on an imaginary horizontal 
circle. It is the horizontal direc- 
tion expressed as the angular dis- 
tance Mween the vertical plane 
passing through the observer and 
the poles of the earth and the ver ^ 
tical plane passing through the 
observer and the object under ob- 
servation. Azimuths are measured 
clockwise from north or clock- 
wise from south. 2. A horizontal 
angle, measured clockwise, be- 
tween the north meridian and the 
arc of the great arcle connecting 
the eptoenter of an earthquake 
and the receiver. 

azimuthal projection (az-i-muth'- 
al) 1. A map projection in which 
a poritoo of the sphere is project- 
ed upon a plane tangent to it at 
the pole or any other point (which 
beomes the center of the map) 
and on which the azimuths (direc- 
tioos) of all lines radiating from 
the central poin^ to ail other 
points are the same as the 
azimuths of the corresponding 
lines on the at^ere. Distortion at 
the central point is zero and scale 
distortions are generated radially 
from that point. All great circles 


through the central point are 
straight lines intersecting at true 
angles. 2. A similar projection 
used in structural petrology. — 
Syn: unithal project^ 
a^nth angle 1. The horizontal 
angle, less than 180 degrees, be- 
tween the plane of the celestial 
meridian and the vertical plane 
containing the observatioD point 
and the observed object (celestial 
body), reckoned from the direc- 
tion of the elevated pole. In the 
astronomic triangle (composed of 
the pole, the zenith, and the star), 
it is the spherical angle at the 
zenith. 2. An angle m triangula- 
tion or in a traverse, through 
which the computation of 
azimuth is carried, 
azimuth compass A magnetic com- 
pass, supplied with sights, for 
measuring the angle that a line on 
the earth's surface, or the vertical 
drde through a heavenly body, 
makes with the magnetic meridi- 
an. 

azonid soil (a-zon*-al) A soil that 
lacks well-developed horizons 
and resembles the parent materi- 
al. Syn: immature soil 
aznrite (az'-ur-ite) 1. A deep-blue 
to violet-Mue monoclinic mineral: 
013(003)2(011)2. It is an ore of 
copper and is a common second- 
ary mineral associated with ma- 
la^te in the upper (oxidized) 
zones of copper veins. 2. A 
semiprecioas stone derived from 
compact azurite and used dncfly 
for ornameotal objects. 



39 


B 

back llie ceiling or roof of an un- 
dergioun<J mine 
backdeep epieugeosyncltne, 
liackfill Earth or other niatcnal 
used to refill a ditch, quarry, or 
other eacavadon, or waste rock 
used to support the rcK^f after 
removal of ore from a slope 
backgromid 1 The normal slight 
ladioacttvity of the environment, 
due to comic rays and the earth's 
naturall) radioactive substances. 
2 In geochemical prospecting, 
the range in values representing 
the normal concentration of a giv- 
en dement in a matenal under 
.nvest»«Hfion such as rock, soil, 
plants diiJ witer 3. The amount 
of pollutants piesent in the ambi- 
ent air cwmg to natural sou(C.es 
backiimb I ho more ger^tly dipping 
side of an a$ymm«.tncal antichne 
Cf fofehmb 

back reef 1 Ihe landward side of 
a red, inJuding the area and its 
contained deposits between the 
reef and the mainland, the terres- 
tnal deposits connecting the reef 
with the land, the reef flat llie 
term is often used as an adiective, 
as in “back-reef faacs** of lagoon- 
al deposits 2 In some places, the 
side of the reef away from the 
open sea, even though no land 
may be nearby Cf: fore reef 
backaet bed A cross-bed that dips 
against the direction of flow of a 
depositing curient; e.g. an in- 
clined layer of sand deposited on 
the gentle windward slope of a 


transverse dune, often trapped by 
tufts of sparse vegetatioo. 
backaet eddy A small current re* 
vi^ving m the direction opposite 
to that of the great edditt that 
make up the ocean circulation. 
Backset eddies are common be- 
tween the main current and the 
coastline 

backshore t . The upper zone of the 
shore or beach, lying between the 
high-watcr hne of mean spnng 
tides and the upper limit of shore- 
zone processes; it is acted upon by 
waves or covered by water only 
during exceptionally severe 
storms or unusually high tides. It 
IS separated from the foreshore by 
the crest of the most seaward 
berm. 2 The area lying immedi- 
ately at the base of a sea cliff. 3. 
berm. 

backsight A sight or beanng on a 
obviously established survey 
poinr, made to orient the plane 
table or lo determine elevation of 
the in^tnunent Cf' foresight 
back 8^»pe 1 dip dope. 2 The 
geniiei slope of a ,'uesta or fault 
block It mav be unrelated to the 
dip ol the underlying rocks, 
back thrusting Ihnist faulting to- 
ward the intcnor of an orogenic 
belt, with the direction of dis- 
placement contrary to the general 
directio. i>f tectonic transport, 
e.g , toward the southeast m the 
Appalachian folded belt, 
ba^wash The seaward return of 
water running down the foreshore 
of a beach following an uprush of 
waves; also, the seaward-flowmg 
mass of water so moved. 
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phyn and as c¥ i dt nnckas. 
Mm bacteria are capable of 

acme came diaeaae. They bare 
been in eneteooe aiiioe tbe Fte> 
Cambrian. 

ba c terlonmk (bac-te'-ri-oMi'-ic) 
Said of ore depoiita fonned by tbe 
actk» of anaerobic bacteria* by 
Oie reduction of aulfiir or tbe oxi- 
dation of metala. See alao: inm 
bacteria: sulfur bacteria, 
ba dland a An mtricately a tre am - 
dmaectcd topography, developed 
on surlaoea with littk or no 
vegetative cover. Underlying 
material ia fenecally unoon- 
aobdated or neakly cemented 
day or adt aonMiirm with gyp- 
mm or habte. Badlaiida may 
develop in humid areas if vegeta- 
lioo is removed tbroudK’vergnm* 
tng or other causes, 
bahamite (ba-bam'-ite) A fime- 
stone reaembling tbe deponts 
now accumulating in tbe interior 
Bahama Banks. It is very pure, 
generally fine-grained, masstvdy 
bedded, widdy extendve* and 
without abundant foadli 
baUar A cylindiknl stod oontainer 
with a valve at the bottom lor ad- 
mianon of fluid, attached to a 
wire line and med in osMs ipioif 
driiUug for recover i ng and 
removing witer. cottiaib and 
mud from the bottom of a wdl. 
buMa (bn- ja'-da Iba-ba'Hiap A 
broad* ge^ mdmadx detiitd 
anrfaoe extending from the bM 
mou nt a in laagea out into an in- 


land basin* formed by the bilenil 
conkecenoeofnieMof nftfffa/ 
/ms md having an undulating 
cbanctar dne to te oooventiei of 
the oompooent fms. It oocura 
moat commonly in aemiand and 
deaert iggiona* at in tbe SW U.S^ 

A bsiada is a aorfme of depoai- 
tien* aa contraated with a padSf- 
metit and ita top often mcM* 
with a pedinient Etymol: Sp^ 
isb* ^descent* slope*'. Syn: apron: 
aOuwial pktin; compound aUurial 
plain; pkdmont alhriai plain, 
balance (bal'-ance) Tbe change in 
mast (tte difference between so 
cumulation and alSIation) of a gla- 
cier over some defined interval of 
tune, determined eitber as a value 
at a point, an average over an 
area* or tbe total mass change for 
tbe glacier. Syn: regimen Cf: net 
balanee, 

bald banded antiettne An anticliiie 
whose crest has been eroded prior 
to depoaitioii of an unoonforma- 
bly ovetiying sedinieotary unit 
Co mm only used in petroleum 
geology. 

bnDas (bal'-las) A denser fl^obolar 
aggregate of minute diamond 
cryst^ having a confused radial 
or granular structure, whose lack 
of through-going cleavage pianea 
imparti a toughness that makea it 
uadtid aa an industrial diamond 
O: bait earbonada 
ballBit (bni'-last) 1. Broken slons 
gravel, slag, or sioiilar material ^ 
used in the roadbed of a railroad 
to provide a firm bed for the ties, 
dotribote tbe land, bold the truck 
in Ime* and fadbute draiiiage. 2. 
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Broken stone* gravel* or other 
heavy material used to provide 
weight in a ship and therefore im- 
prove iu stability or control its 
draft. 

ball day A highly plastic* somo* 
timet lefractory clky* commonly 
ch^acteriied by tiie presence of 
organic mattsf* hav^ unfiied 
colors raqgi^ from light buff to 
various shades of gray, and used 
as a bonding constituent of 
ceramic wares; pipe clap. It has 
high wet and dry strength, 1<^ 
vitrification range, and high firing 
shrinkage. Ball day is so named 
because of the early English prac- 
tice of rolling the day into balls 
weighing 13-22 kg (30-30 lb) and 
having diamelcri of about 23 cm 
(10 in.). 

banco An oxbow lake or meuider 
cut off from a river by an altera 
tion in its course. Lo^ in Texas, 
band 1. A stratum or lamina con- 
spicuous because it differs in color 
or lithology from adjacent layers. 
2. A range of frequendes between 
prescribed limits* e.g. the infrared 
band of dectromagnetic radia- 
tion* ranging from 0.7 pin to 1.0 
mm. 3. A gfaeier band. 
banded Said of a vem* sediment* or 
other deposit having alternating 
layers that differ in color or tex- 
ture and that may or may not dif- 
fer in mineral oompositian* e.g. 
banded iron formation. 
banded agate An agate whose vari- 
ous colors are arranged in ddicate 
parallel alternating bands or 
stripes of varying thickness. The 
bands are often wavy or ripag 


and oocariooally concentric; thqf 
may be sharply demarcate or 
grade imperceptibly into one 
another. Of; onyx. 
banded coal Coal containing bands 
of varying luster. It is usually 
bituminous, although banding oc- 
curs in all ranks of coal. See also: 
bright coaL 

banisd boa fonmtion A rock that 
consists of alternating liands of 
iron-rich minerals* generally 
hematite* and chert or fine- 
grained quartz. Abbrev: bff. 
b a nd ed ora Die that consists of 
layers of the same minerals differ- 
ing in color, texture, or propor- 
tions* or of different minerals, 
banded ■t r nc tn ra An outcrop fea- 
ture developed in igneous and 
melamorphic rocks as a result of 
alternation of layers* stripes* flat 
lenses* or streaks differing con- 
spicuously in mineral compori- 
tion and/or texture, 
bandint 1. The appearance of 
banded etmetnre in an outcrop of 
igneous or metamorpliie rock as a 
result of layering Of: /hw layers 
ing. 2. Thin bedding in sedimen- 
tary rocks* produced by dqxwi- 
tiOD of different materials in alter- 
nating layers and conspicuous in 
croas-section. 3. Layered struc- 
ture in glacier ice, due to alternat- 
ing layers of coarse- and fine- 
grained ice or of bubbly and dear 
ice. Syn: fidiation. 
baak L A long narrow island 
along the Atlantic coast of the 
U.S.. composed of sand* forming 
a barrier between a lagoon and 
the ocean. 2. A riiaaL e.g. 
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Georges Bank. 3. The rising 
ground bordering a stream, desig- 
nated right or left as to an ob- 
server facing downstream 4. A 
moundlike or ridgelike limestone 
deposit, consisting of shells 
formed in place by organisms 
such as criooids and bnichiopods; 
not rigid and wave-resistant like a 
reef 5. A coal deposit; the surface 
or face of a coal deposit that is 
being worked. 

bnnkfull stage The elevation of the 
water surface of a stream flowing 
at channel capactfy. Discharge at 
this stage is called bankfuU dis- 
charge. 

bar 1. An elongate offshore ridge, 
bank, or mound of sand or gravd. 
built by waves anu currents, esp. 
at the mouth of a river or estuary 
or at a slight distance from the 
beach Submerged at least at high 
tide, a bar is commonly an ob- 
struction to navigation. 2. A river 
bar or channel-mouth bar 3 A 
unit of pressure equal to l(K> 
dynes/ cm^. equivalent to a mer- 
curial barometer reading of 
750.076 mm at (TC. (or 29.5306 
inches at 32*F), gravity bang 
equal to 980.616 cm/sec^. It is 
equal to the mean atmospherk 
pressure at aoout 100 meters 
above mean sea level, 
barbed drainage pattern A drain- 
age pattern produced by tributar- 
ies that join the mdn stream m 
sharp bends that point upstream; 
it is usually the result of stream 
piracy that has reversed the direc- 
tion of flow of the main stream, 
barbed tributary A stremn that 


joins the main stream in an up- 
stream direction, forming a sharp 
bend that points upstream and an 
acute an^ that faces down* 
stream at the point of junction, 
barchan (bar'-chan) A dune having 
a crescentic ground plan, with the 
convex side fadng the wind; the 
gentler slope is on the convex 
side, and the steeper slope on the 
concave side between the boms. 
The barchan is among the com- 
monest of dune types, characteris- 
tic of very dry, i^and desert re- 
gions the world aver, 
bar finger A long narrow sand 
body of lenticular cross section 
underlying a distributary channel 
in a tard-foot delta. Tlie sand 
body, which is several times wider 
than the distributary channel, is 
produced by the seaward advance 
of the lunate bar at the distribu- 
tary mouth. 

barite (bar'-ite) An orthorhombic 
mineral, BaSO^. with a specific 
gravity of 4.5. It is used in paint 
and (Mhng mud, as a filler for 
paper and textiles, and is theprin- 
ore of barium. Syn: barytes; 
heavy spar 

barite doUir A term used esp. in 
Texas and Oklahoma for a small 
disk-shaped mass of barite 
formed in a sandstone or sandy 
shale. 

barite raaette A radially symmetri- 
cal cluster or aggregate of tabular 
sand-filled crystals of barite, usu- 
ally forming in sandstone. Syn: 
barite rose: petrified rose. 
barograph (bar'-o-graph) A bar 
romefer that makes a conltnuous 
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baryipliere 


record of changes in atmospheric 
pressure. It is usually an aneroid 
type. 

barometer (ba-rom'-e-ter) An in- 
strument for measuring atmos- 
phenc pressure. It may be cithei a 
mercury barometer or an aneroid 
barometer. See also: barograph. 
barometric elevation (bai-o-met'- 
nc) An elevation above mean sea 
level established by the use of a 
barometer 

barometric pressure Atmospheric 
pressure as indicated or measured 
by a barometer 
barred basin silled basin. 
barrel As used in the petroleum 
industry, a volumetric unit of 
measurement equivalent to 42 
U S. gallons (158 76 liters), 
barrier (bar'-n-er) 1 barrier beach 
or homer island 2. ice ishelf. 3. 
ground-water bamer. 4. In a« 
ecological sense, a condition, such 
as a topographic feature or a dif- 
ference in wafer quality, that 
tends to prevent the free mixing of 
populations and individuals, 
barrier beach A narrow elongate 
sand ndge nsing slightly above 
high-tide level and extending gen- 
erally parallel with the coast, but 
separated from it by a lagoon. Of 
bamer island. 

barrier flat The relatively flat arc;a, 
often occupied by pools of water, 
separating the exposec^ os sea- 
ward edge of a barner beach or 
island and the lagoon behind it. 
barrier ice shelf ice, 
barrier island A long, narrow 
coastal island, representiog & 
broadened barrier beach. It com- 


monly has dunes, vegetated 
zones, and swampy terranes ex- 
tending lagoonward from the 
beach. Also, a long series of bar- 
rier beaches. Examples. Long 
Beach. N.J.,andthe Lido in Ven- 
ice. 

barrier reef A long, narrow coral 
reef roughly parallel to the shore 
and separated from it by a lagoon 
of considerable depth and width. 
It may enclose a volcanic island 
(either wholly or in part), or it 
may he a great distance from a 
continental coast (such as the 
Great Barrier Reef off the coast of 
Queensland, Australia). General- 
ly, barrier reefs follow the coasts 
for long distances, often with 
short interruptions, termed 
passes or channels. Ct: fringing 
reef 

Rarrorian metamorphism (Bar- 
ro'-vi-an) Regional metamor- 
phism that can be zoned into 
metan orphic facies, 
bar theory A theory advanced by 
Gchsenius in 1877 to account for 
thick deposits of salt, gypsum, 
and other evaporites. It assumes a 
lagoon separated from the ocean 
by a bar, in on arid climate. As 
water is lost by evaporation, addi- 
tional water of normal salinity 
flows in from the ocean. Because 
some water in the lagoon is 
evaporating, the salinity there 
constantly increases, finally 
reaching a point where gypsum, 
salt, and other evaporites are 
deposited. 

barysphere (bar'-y-sphere) centra- 
sphere. 



hilil dMVite Mineral deavige 
paralld to the batal pinacoid; e.g. 
in molybdenite. 

banal ronglnainratf A well-sorted, 
fithologically homogeneoiis ooo- 
glomerate that forms the bottom 
stratigraphic unit of a sedinien- 
tary seiies and that rests on a sur- 
face of crosioii. thereby marking 
an unconformity; esp. a coarse- 
grained beach deposit of an en- 
croaching or transgressive sea. It 
copunooly occurs as a relatively 
thin widespread or patchy sheet* 
interbedded with quartz sand- 
stone* 

banal pinacoid A crystal form con- 
sisting of 2 parallel faces, so ori- 
ented as to cut the verdoal axis c 
and to be paralle’ with planes of 
the lateral axes a and h Syn: ho- 
sa! plane. 

basal plane basal pinacoid 
basalt (ba'OaltO 1. A dark-colored 
igneous rodk, commonly extru- 
sive, composed primarily of calcic 
plagioclase and pyroxene; the 
fine-grained equivalent of gabbnx 
The plagioclase is normally zoned 
and usually ranges in compositioo 
from bytownite to labradorite; 
augite, pigeonite, and hyper- 
sthene are the common pyroxenes. 
Apatite and magnetite are almost 
always present, and olivine is 
common. 2. An igneous rock 
from the moon that consists oi 
TOQg^y equal amounts of augite, 
plagioclase, and ilmenitc. 
bamltk layer (ba-sal'-tic) A syn. 
of lima so named for its sup- 
posed petrologic composition. It 
is also called the pabbrok kpet, 


Gf: gnmitie layer. A layer is 
sometimes termed **basaltic lay- 
er** if it poasesses the appropriate 
seismic velocity («»6.5-7*0 km/sX 
although nothing may be known 
about its composition, 
bnsnl till Till carried at or deposit- 
ed from the under surface of a gla- 
cier. 

bnwinite (bas'-a-nite) A basaltic 
rock composed of calcic plagio- 
clase, augite, olivine, and a fdd- 
spathoid (nepheline, leudte, or 
analctmc). Essentially a fdd- 
tpathoid olivine basalt, 
hem 1. A substance which, when 
added to water* increases the hy- 
droxide-ion concentration. 2. An 
informal term for the hydrocar- 
bon series that is domuiant in a 
given crude oil, e.g. asi^t-base 
crude. 3. The ab^ end of an 
eebinoderm theca or a crinoid 
calyx; also, the area adjacent to 
the aboral side of a conodont de- 
ment 4. In surveying, a base line, 
bees eorreetlon A correction or ad- 
justment of geophysical measure- 
ments to express them rdative to 
the values of a base station. 
hast eourae A bottom layer of 
coarse gravd or crushed stone. 
generaUy of specified character 
and thicknest* constructed on the 
snbgradc or subbase of a highway 
or structure for the purpose of 
distributing load, providing 
drainage* and minimizing frost 
action. 

baaa exchangs A reaction in which 
cations adsorbed on the surface of 
a solkL such as a day mineral or 
a asoliCe cryatal* are replaced by 
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caltoos in the surrounding sdu* 
non. $yn‘ cgtkm exehafigfi, 

Inmc Icvei n. The theoretical limit 
or lowest level toward which eich 
sioo of the earth's surface con* 
stantly progresses hut seldom, if 
evei. reaches; esp. the level below 
which a stream cannot erode its 
bed The general or ultimate base 
level for the land surface is sea 
level, but temporary base Ueveb 
may exist locally Hie base levd 
xil ciosioa by wind may be above 
or below sea level; that of marine 
erosion is the lowest levd to 
which manne agents can cut a 
bottom. — V. To reduce by erosion 
to. or toward the condition of a 
plain at, base levd. 
bitte Una 1. A surveyed line estab- 
lished with more than usual care, 
which serves as s reference to 
which surveys are coordinated 
and correlated. Syn. base, 2. One 
of a pair of coordinate axes (the 
other bang the pnnctpal meridian) 
used 10 the U.S. Public Land 
Survey system. It consists of s line 
extending east and west on a par- 
alld of latitude, along which 
standard township, section, and 
quarter-section comers arc estab- 
lished. 3. The center line of loca- 
tion of a railway or highway; the 
reference line for the constnicdoo 
of a bridge or other engmeering 
structure. 

hnaa map A map of any kind show- 
ing essential outlinea necessary 
for adequate geographic refer- 
ence, on which additional or spe- 
riallged infonnadoo is plotted for 
a particular purpose; esp. a topo- 


graphic map on whidi geologic 
informatioD is recorded, 
haeement 1. The undillerentiated 
rocks, oommooly igneous and 
metamorpliic, that underlie the 
rocks of interest, commonly sedi- 
meutary, in a given area. In many 
regions the basement is of Pre- 
Cambrian age, but it may bilmidi 
younger. Syn* basemem complex. 
2. The crust of the earth b^M 
sedimentary depoaitt, emending 
downward to the Mohorovifid 
diacontiQuity. —adj. Said of 
materials, processes, or ilnictufta 
originating or occurring in the 
basement. 

bai a nici it complex basemeat 
base metal 1. Any of the mora 
common and more cfaefnically ac- 
tive metals, e.g. lead, copper. 2. 
The pnnapol metal of an alloy, 
e.g. the copper m brass. — Gf: no- 
ble metal 

base net A small net oi triangles 
and quadrilaterala, staitiiig from 
a measuied base line and coo- 
necting with a Ime of the mm 
scheme of a tnanguhtkm net; e.g. 
a tiiaogle formed by ti ghring a 
point from both ends of a base 
line., or two adjacent triangles 
with the base line comnion to 
both. It la :he initial figure in a 
triangulation system, 
base of weathering In arismic 
work, the boundary between the 
low-veiodty surface layer and an 
underlying comparativciy hiih- 
velocity layer. It may oorraapond 
to the water table. Ihe boundary 
is important in deriving time oor> 
recdoos for seiflnic records. 
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base station An observation point 
used in geophysical surveys as a 
reference, to which measurements 
at additional points can be com- 
pared See also: base correction. 
biuiic 1. Said of an igneous rock 
having a relatively low silica con- 
tent, roughly 45 to 50%; e g gab- 
bro, basalt Basic rocks are rela- 
tively nch in iron, magnesium, 
and/or calcium, and thus include 
most mafic rocks as well as other 
rocks ''Basic*' is one of four sub- 
divisions of a widely used system 
for cla^kSifying igneous rocks 
based on their silica content acid- 
ic, intermediate, basic, and a/- 
trabauc. Cf femtc 2 Said loose- 
ly of any igneous rock composed 
chiefly of dark-colored minerals 
Cf. silicic, mafic 3. Said of a 
plagioclase that is calcic 
bfuic front In granitizarion, an ad- 
vancing zone ennched in calaum, 
magnesium and iron, which is 
said to represent those elements in 
the rock being granitized that are 
10 excess of those necessary to 
form granite. 

basification (ba'-si-fi-ca'-tiony En- 

nctal Qt 1 ltd m 

syytfc cslbM.TRasMavsftAm, 

and tnanganese 

basin 1. A. depressed area wirn no 
snttacc ouiVet The term is widely 
apphed, e g to a lake hastn to a 
ground-water basin, to a shallow 
depression on the sea floor, or to 
a circular depression on the 
moon's surface 2. The drainage 
3 A low area in 
of tectonic on- 
IIIIIIHIiliglMVifa have ac- 


cumulated. e. g. the MicliigMi Ba- 
sin, the Bigliom Bam of Wyom- 
ing, or the Appaladiiao Baiin. 
Such features were dramage ba- 
sins at the time of ledimentatioo 
but are not necessarily so today. 
Syn: structural basin, 
bashi-aMl-raiias Said of a topogra- 
phy. landscape, or phyaio^wphic 
province charactenzed by a aenes 
of tilted fault blocks forming lon- 
gitudinal. asymmetric ndges or 
mountains and broad, intervening 
basins, specif the Basin and 
Range physiognmhic province to 
SW U S. 

baaln-aiid-raiige stmetnre Region- 
al structure dominated by fault- 
block mountains separated by 
sediment-hlled basins, 
baain onler The number assigned 
to an entire drainage baatn coo- 
tnbuting to the stream segment of 
a given order and bearing an iden- 
tical integer designation; e.g. a 
hrst-ordei basin contains all ot 
the drainage area of a Brst-ordcr 
stream. See also, stream order. 
baain range A mountain range that 
owes Its elevation and stmcUiraJL 


by afluvium-fillcd bnsuis or 
Yaiieys. inxn the Crreet 

Basin, a region in SW U.3. char- 
actenzed by fault block moun- 
tains. See also: bastn-and-range 
structure. 

hastnacsite (bast'-nae-site) A wax- 
yellow to reddish-brown mineral: 
(Ce,La)C 03 (F, 0 H). It occurs m 
alkaline igneous rocks, esp car- 
bonatue, as at Mountain Pass, 


Calif Bastnaesite is the chief U.S. 
source rare-earth elemeots. 
bathoUth (bath'-o-lith) A large* 
generally discordant plutooic 
mass that has more than 40 sq mi 
( 100 km^) of surface exposure and 
no known floor. Its formatioa is 
bdieved by most investigators to 
involve magmatic processes. Also 
spelled: bathylitk 
bathyal (bath'-y-al) Pertaining to 
the ocean environment between 
200 and 4000 meters; also, per- 
taining to the organisms of that 
environment. 

bathymetric chart (bath'-y-met*- 
nc) A topographic map of the bed 
of the ocean or other body of wa- 
ter, with depths indicated by con- 
tours (isobaths) drawn at regular 
intervals. 

bathypelagic (batb'-y-pe-iag'-ic) 
Pertaining to the open water of 
bathyal depth 

bathyscaph (baib’-y-scaph) A 
manned, submersible vehicle for 
deep-sea exploration; it is some- 
what navigable, in contrast to a 
bothyi^^rp 

bathysphere (bath'-y-spbere) A 
manned submersible sphere that 
IS lowered into the deep ocean by 
cable for observations unlike the 
buthyscepk it is not nAvigabie. 
battery ore (bat'-ter-y; Manganese 
oxide ore suitable for use in dry 
ceils. 

Bauai4 gravity The speafic woght 
of a liquid, measured on a scale 
based on the weight of water; it ts 
used in the petroleum industry for 
denoting the specific wagbt of 
Oils. For liquids lighter than wa- 


ter* degrees Bauin^s 140/(spedf- 
ic gravity of the liquid at 
6<rF)-130. a: APIgranty, 
baaaite (haux'-ite) A gray* j^ow* 
or reddish-brown rock co m posed 
of a mixture of various alunuoum 
oxides and hydroxides (principal- 
ly gibbsite* boehmile, and dam- 
pore). along with free silica* iilt» 
iron hydroxides, and cap. day 
Dunerals; a highly aluminous lot- 
erite. It is a common residual or 
transported consdtueot of clay 
deposits in tropical and subtropi- 
cal regions* and occurs in ooncre- 
tionary, compact* earthy* pisolit- 
ic, or oolitic forms. Bauxite is the 
principal commercial source of 
aluminum. 

baaxitIxatioB (baux*-it-i-za'-tioii) 
Devdopment of bauxite from ei- 
ther primary aluminum silicates 
or secondary clay minerals* under 
aggressive tropii^ or subtropical 
weatbe mg conditions. 
b axis 1. One of the crystallo- 
graphic axes used as reference in 
crystal description. It is the axtt 
that IS oncoted horizontally, nght 
to left. 2. In deformed rocks, the 
direction in the plane of move- 
rocDt at right andes the direc- 
tion of tect^mic transport, b lies 
on a shckcnsiu surfooe at right 
angles to the striae, 
buy I. A recess in the shore or an 
inlet of a sea or lake befween'two 
capes oi headlands, not as large as 
a gulf but larger than a cove. Gf: 
bight: embaymint 2. Any land- 
torm resembling a bay of the sea* 
as a lowland recess in a range of 
hilis; also a piece of low marshy 



ground produang many hay 
trees 3 Caroiina bay, 
bay bar baymouth bar 
baybaad bar A bar built a short 
distance out from the shore at the 
bead of a bay 

bayamlb bar A bar of sand or 
gravel extending partially or en- 
tirely across the mouth of a bay 
It usually connects two head- 
lands. thus straightening the 
coast S>n bay bar 
hayou thay*-ou) I A term applied 
CO many local water features in 
the lower Mississippi River basin 
and in the Gulf Coast region of 
the U S . e$p Louisiana Its gen- 
eral meaning is a creek or second- 
ary watercourse that is tnbutary 
to another body of water, esp a 
sluggish and stagnant stream that 
follows a winding course through 
alluvial lowlands. coastal 
swamps, or nvei delfas 2 A dis- 
tributary flowing through a delta 
or through swamps or marsh- 
lands 3 An oxbow fake 4 An 
estuarine creek (generally tidal), 
or an inlet, bay, or open cove on 
the Gulf Coast 

he fracture A tensicm fracture par- 
allel with the be plane and nor- 
mal to 0 . 1 be onentation of these 
fractures affords a entenon for di 
Faction sense ot shear 
be plane A plane that is perpen- 
dicttlar to the plane of movement 
and parallel to the b direction m 
that plane, ie» perpendiciilar to 
a, the direction of tectonic trans- 
port 

beach The gently sloping shore of 
a body of water which is washed 


by waves or tides, especially the 
parts covered by sand or pebbles 
beach berm berm, 
beach cusp A low seaward projec- 
tion of sand or pebbles, formed on 
the foreshore of a beach by wave 
action, specif, a relatively small 
cusp along a straight beach Dis- 
tance between beach cusps is 10- 
60 m. It generally increases with 
increase in wave height 
beach face The section of the beach 
normally exposed to the action of 
the wave upnish, the foreshore of 
a beach 

beach placer A pHtcer deposit of 
valuaUe heavy minerals, e g ar- 
con. ilmenite, or rutile, on a con- 
temporary or ancient beach or 
along a coastline 
beach plain wave-butlt terrace 
beach profile of equilibrium The 
trace of a beach surface on a verti- 
cal plane normal to the shoreline. 
Ii IS commonly concave upward, 
as the slope is steepa above high 
water and more gentle seaward 
bench ridge A tow, essentuilly con- 
tinuous mound of beach and dune 
material heaped up by the action 
of waves and currents on the 
backshore of a beach beyond the 
present linut of storm waves or of 
ordinary tides, and occurnng 
singly or as ^>ne of a senes of ap- 
proximately parallel deposits. 
The ndges represent successive 
positions of an advanang shore- 
line. 

beach scarp An almost vertical 
slope fronting a benn on a beach, 
caused by wave erosion It may 
rangem height from seveml oenti- 
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imclefi 10 a few iDeicrst depai^ 
on tiw clnraeter of the wa¥e ao* 
tkiB and the aaOue and compon- 
tioD df die iNsach. 

IcaM dedaap A pattera of short 
flOQior itiaamt p»aii 

poolik diamcteristio of an area 
mdertain by pemsafrosi. 

Banana naHa arc (Bea'-man) A 
gradaaled arc attached to the ver- 
tical arc of an alidade, which ena- 
blcatheohaervcrtodetefiniiiedif- 
ftrcDon in devatkn of the lost^ 
mcDt and the stadia rod withoiii 
the me of vattcal aagles 
hearing The direcdoa of a line with 
referenc e to the cardinal poinu of 
the compatt. commonly ex* 
prened as an angk of less than 
iiMamred east or west from 
the meridian and reterred to e^ 
ther the north or the south poioti 
e4. N. 30r E. Of S. 30* W, O: 
odiPiwfA magfietic bearing, 
Bianinrf wind aedt (Beau'-foit) A 
system of csdaiaung wind vdod- 
ty oonuDooly used at sea. It is 
based on visible effwis of 
wind on the see surface or on fix- 
edobjects Code numbers and de- 
scr^itive terms ere assigned to 
various ranges, e.g. a wind vdoa- 
ty of 4*10 1 ^ (or 7-10 knots) is 
Beaufort Cojk Number 3, and is 
cdled a *1geDtle hrae»**. The scale 
is a modernized version of that 
dedsed by Admiral Beaufort of 
the British Navy early in the mne- 
leenth century. 

Bicha line la the Becke test, a 
bright Ihwi vtdbk under the im- 
crosoope, that separates suh- 
itiarfi of different refractive m- 


dioea. 

Bedm tset la optical mmeralogy, a 
test under microsoope for 
comparing indioes of refrnctioo. 
The bright Beckg line appeals to 
inove toward the mineral grain or 
iinniereion liquid of higher refrio- 
tivity as the tube of the mioo- 
soope it raiaedi and toward the 
less refractive materiel wlieo the 
tube is lowered. 

bed 1. The smallest //iftnsmtf- 
gmpl^ writ, oomniottly raagiM 
ID thkkiMSs from a ceatumeler to 
a meter or two and distinguisha- 
hie from beds above and below 
The term is generaUy apptted to 
sednnentary strata, but it may be 
used for other types, as an ash 
bed. Syn. hyer; stmtwn. Z The 
floor of a body of water, 
bedded 1. Arranged or deposited 
ialayenorbeds.eBp.mKj[Qfsedi- 
mentary rocks. The term may sho 
be applied to stratified material of 
other ongia* eg. voknaic aril. Z 
Said >i;f a vein or other mkieral 
deposit that follows the bedding 
Id a tedtmeatary rock; also, said 
of a layered replacement deporit 
O: stmtaboumi; stratiform. 
beddiag 1. The snangement of a 
sednnentary mek in layoe; 
siratilicatioo. Also, the general 
chararter or pattern of the beds 
and their contacts within a rock 
mass, as aaes-beddiitg aad gmd- 
edbeddUyg The term may be ap- 
phed to a layered arrangement in 
igoeone or metamorptalc rock. 2. 
A quarrymen's term for a stniO' 
ture oocumog m gnMute and siini- 
lar maeiivc rocks that aOows 
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them to split in well-defined 
ptooes horiamUUy or parallel to 
the liiid surface. Cf: sheeting, 
hoMIng detnngg bedding-ptane 
ekamge, 

Mihig fault A fault chat is paral- 
lel to the bedding of the rock in 
which it occurs. 

hidilag ffasliity The property pos- 
sessed by a sedimentary rock (esp. 
shale) of tending to split more or 
less parallel to the bedding; fissilh 
ty along bedding planes. It is a 
primary foliation that forms in a 
sedimentary rock while the sedi- 
ment is being deposited and com- 
pacted* and is a result of the par- 
allelism of the platy minerals to 
the bedding plane, 
bedding Jotat A joint parallel to 
the bed^ng. 

bedding plane In sedimentary or 
stratified rocks, the division plane 
that separates each successive lay- 
er or bed from the one above or 
bdow. It commonly marks a visi- 
ble change in lithology or color 
bedding plane denvage Cleavage 
that is parallel to the bedding 
plane Cf: axial-piane cleavage 
Syn: bedding cleavage; parallel 
cleavage. 

baddfiig-plans slip The slipping of 
sedimentary strata along bedding 
planes during fdding. Syn: flexu- 
ral slip 

Badfer d Umcalone A commercial 
name for spergenite. a uniform 
gray or buff Misstssippian lime- 
stone extensively quanied in the 
vidnity of Bedford. Ind.. for 
building stone. Syn: indihsna lime 
stone. 


bed fomi Any deviation from a flat 
bed. generated by stream flow on 
the bed of an alluvial channel, 
bed kmd The part of a stream's 
load that is moved on or immedi- 
ately above the stream bed, such 
as the larger or heavier particles 
(boulders, pebbles, gravel) rolled 
along the bottom; the part of the 
load that is not continuously in 
suspension or solution. Syn: bot- 
viom had; traction had. 
bed material The material of which 
a stream bed is composed, 
bedrock The solid rock that un- 
derlies gravel, soil, or other super- 
ficial material. eMso spelled: bed 
rock. 

beds An informal term for strata 
that are incompletely known, 
constitute a lithologically similar 
succession, or are of local eco- 
nomic significance, e.g. "beds of 
Permian age", "key beds", "coal 
beds". 

beheaded stream (be-head'-ed) The 
diminished lower part of a stream 
whose headwaters have been cap- 
tured by another stream, 
beheading 1. The cutting-off of the 
upper part of a stream and the 
diversion of its headwaters into 
another drainage system by pira- 
cy. 2. The removal of the upper 
part of a stream’s drainage area 
by wave erosion. 

beMeUhe (bei'-dd-lite [by'-del- 
litcp An aluminum-rich member 
of the smectite group of clay min- 
erals. It is a common constituent 
of sods, and of oeruin clay depos- 
its such as metabentonile. 
beicnwite (bd'-em-nite) An extinct 
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type of oeplHdopod* knom froni 
dgar-diapi^ fonils of a port of 
themlenial skdeton. 
bdled co ee t al pfaite A broad ma- 
turely diaaected coastal plain on 
ufliich a aeries of rougUy parallel 
cuestas altemalei with subae- 
quant lourlands or vales; e.g. the 
Oulf C oastal Plain through 
Atebama and MBssissippi. 
bandi I, A long, narrow, relatively 
level terraoe or platform breaking 
the oondnutty of a slope. The 
term sometimes denotes a form 
cut in solid rock, as disttngiiished 
from one (such as a amtce) in 
unconsolidated mateiial. 2. A 
woviMff bench. 3. A bed of coal; 
either a coal seam separated horn 
adjacent seams by a parting of 
**slate*' (shale), or one of several 
layers withm a coal seam that 
may be mined separately from the 
others. 4. A thkiuiees of rock in a 
quarry or open-cut miae that is 
worked at one time or in one se- 
ries of operations, 
bench mark A relatively perma- 
nent meial tablet or other mark 
firmly embedded in a fixed and 
enduring natural or artificial ob- 
je^ indicati^ a precisely deter- 
mined elevation above or below a 
standard datum (usually sea lev- 
el), bearing identifying informa- 
tion, and used as a reference in 
topographic surveys and tidal oh- 
servatioos. Abbiev: BM. 
bench pinesr Oiuvel beds on tbe 
Side of a valley, above the prwwnt 
stream bottom, educh are mined 
asapinoer. 

bsui A curve in a river channel 


whose lateral changes involve a 
decrease in radius. Bends general- 
ly grow into meanders. 
benefidatiOB (ben'-e-fi'-d-a'-tion) 
Imp r ovement of the grade of ore 
by miihng, flotation, sintering, 
gravity ooncentration. or other 
processes. 

Banioif aone (Ben'-i-off) A plane 
beneath the trenches of the Gir- 
cunnPMific seismic bdt, dipping 
toward the oontinento at an gogle 
of about 45*. along which efurth- 
quake fod duster. The earth- 
quakes are believed to be generat- 
ed along the upper boundary of 
plates of the lithosphere as they 
sink into the upper mantle. See 
also: pkue tectonia. Syn: Benkff 
mismie zone. 

beathk (ben'-thic) Pertaining to 
the benthoi; also, said of that en- 
vironment Syn: demenai; ben* 
thank. 

beuthonic (ben-thon^-ic) benthk 
benthos (ben'-thos) Those forms of 
marine life that are bottom-dwdl- 
ing; also, the ocean bottom itself. 
Certain ilab that art dosely as- 
sociated with the benthos may be 
induded. Adj: benthic 
bentonite (bm'-ton-ite) A soft 
plastic light-colored clay formed 
by chcqiical alteratioo of volcanic 
a^. Ivis composed essentially of 
montmoiilbuite and related min- 
erali of the smectite group. The 
properties of bentonite depend 
Iv^y on its ioo-eicciiange char- 
acteristics. See also: zodium ben- 
tonite: azkium bentonite: pakuei- 
um bentonite 

b er g schnmd (berg'-tchrund) The 
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crevasse occurring at the head of 
an aipineglaaer, which separates 
the moving snow and ice of the 
glacier from the relativelv immo- 
bile snow and ice adhenng to the 
headwall of a argue 
berg till 1 A glacial till deposited 
intact by grounded iceb^s ui 
fresh or saline water bordenng an 
ice sheet 2 A lacustrine or ma- 
fine clay containing boulders and 
stones dropped into it by meltn}g 
icebergs — Syn /loe ttU 
berai 1 A low shelf or narrow tei- 
race on the backshorr of a beach 
formed of matenal thrown up and 
deposited by storm waves It is 
generally bounded on one side by 
a beach ndge oi beach scarp 
Some beaches have no he^ms, oth- 
ers have several Svn beach tterm, 

2 A remnant of a late-mature errv 
Sion surface that has been u{diftcd 
and partially dissected by erosion 

3 The margin or shoulder of a 
road, adjacent to the paved por- 
tion 

hem crest fhe seaward lumt and 
generally the highest point of a 
berm on a beach. The crest of the 
most seaward berm separates the 
foreshore from the backshore 
Bertnuid lens (Ber'-trand) A 
removable lens in fhe tube of a 
petrographic microscope that is 
used in oonjunctKHi with conver- 
gent bgbt to fonn interference fig- 
ures 

beryl A hejuigonal mineral, Be 3 Al 2 
SiaOis ft IS an Ofe of beryllium, 
occumng tn granitic pegmatites 
Lmerald and aquamarine are gem 
vaneties 


beta pertkk A particle, emitted 
ium an atoauc audeut during a 
type of radioacuve decay, which 
18 physically identical with other 
the dectroo or the positron Cf 
alpha parade: gamma radiation 
Less-prtlerred syn. beta rap. 
beta quarts The polymorph of 
quartz that is stable from S73*C 
to STOrC, and that has a lower 
refractive index and birefringence 
than those of alpha guartz It oc- 
curs as phenoervsts in quartz por- 
pbyiies, graphic granite and gran- 
ite pegmautes Also spelled 
gujriz Syn high guOru 
beveliag (l^v'-el-ing) The pUning- 
off by erosion of the outcropping 
edges of strata Cf truncation 
B hoiiaoB The zone ui the m» 1 pro- 
file that 18 ennebed in day miincr- 
als and in sesquioxides leached 
from the overlying A horuon It is 
a **zone of aociunoiation** Ap- 
prox syn subsoiL 
BHP bottom-hole pressure 
biaxial (bi-ax'-i-al) Said oi a crys- 
tal havmg two optic axes and 
three indices of refraction, e g of 
an orthorhombic, monocluiic, or 
tndimc crystal Cf uniaxiai 
bicarbouale (bi-car'-boo-atc) A 
salt oootammg a cabon and the 
radical HOOy, e.g., NaHCOy, 
bif banded nan formation, 

*%ig bMg** bypotbedi The 
hypothesis that the cumoily ob- 
seived expansKMi of the univene 
may be extrapolated back to a 
primeval cosmic fiieball. Depend- 
mg on the ratio of the tmliai ex- 
pansum vdodty to the mass of 
the umverse, which is fdatable to 
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currently obeervable parameters, 
the universe may reach a max- 
imum dtstesstOQ and collapse in 
on it&df. 

bight A bend or curve in the 
shorehne of an open coast. 2. A 
tract of water or a Urge bay 
formed by a bight: an open bay. 
Example: the Great Auatraiuui 
Bight. 

bilateral symmetry (bi-lat'-er*al) 
With the individual parts of an 
organtsm arranged symmetncally 
along the two sides of an elongate 
axis, or in equivaUnt nght and left 
halves. Of' radia! symmetry 
binary system (bt'-na-ry ) A system 
consisting of two compoQeiit&, 
e.g., the system MgO — SK) 2 . 
bliioBMin (M-no -men) Two Latin 
or Latinized words which, taken 
together, are the name of a spe- 
cte\ The first word is its ge/mrk 
name and the second its specific 
name. Syn: binomtaL 
binomial (bt-no'Hmi-al) n. A syn of 
bimmten. 

binomial system A system of 
nomenclature for planu and ani- 
mals ui which the name of each 
species consists of a btnomen, e.g. 
Phaeops n/ta 

bioebenrfeal oiygsn dem a nd (bi-o- 
cliem'-i-cal) Tlte amount of oxy- 
gen. measured in parts per mil- 
Hon, that is resnoved from aquatic 
environmentt rich in otgimic 
material by the metabolic requiro> 
menu of aerobic micrcHugan- 
imns. Abbrev: BOD. Cf: chemUoai 
CKjfgm ekmamL Syn: bkdopjtoai 


rock characterized by. or result- 
ing directly or tndifecUy fran# the 
chonical prooases and activities 
of living organisms; e.g. bacterial 
iron ores and certain Itraestones. 
bioebfon (bi'-o<hroii) The time 
represented by a bkatme, 
blochronoiogy (bi'*o-chron-ol'-<>> 
gy) Geochronology based on the 
relative dating of geologic evenu 
by biostratigraphic or palcon- 
tologlc methods or evidence; i.e 
the study of the reUtionship 
tween g^ogic time and organic 
evoitttKm. 

Moclastk rock (bi-o-cUs'-lk) I. A 
sedtroeoury rock consisting of 
fragmental or broken remains of 
organisms, such as a limestone 
composed of shell fragments Cf. 
bkfgentc rock 2. A rock consist- 
ing primarily of fragments that 
are broken from pre-existing 
rocks, or are pulveriaed or ar- 
ranged, by tbe action of Kving or- 
ganisms. such as pUnt roots or 
earthworms. The rock need not 
constsi of organic material. The 
term tncludes **roGfcs** (sudi as 
concrete) that owe thenr existenoc 
to man's activite. 
biocoenmte (bi'-o-ooe-iio'-eis fbi*- 
o-si-no'-sisp I. A set of fomil re- 
maiiia found in the same place 
srbere the nrgsnjwni livad. Cf: 
thanaioeoemiait Syn: i(fi mem> 
Mgn 2. A group of otg m iUm a 
thm Bue dosdy tofethsr and 
form a natunl eoafogte unit. Cf : 
commitnity, — Var tfonmesfy fd* 
ocDUMMr lda0oidmPlnnl;hto0u- 
nernn Ptjud Oieck Msg 
**modeoflife*' -b kodmx ‘*gener- 
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•kOQMIOfl^ 

Uoi^pniiMfe (bi'-(Hle*gnKl'-t- 
Vkd Sttbject to teompontioii t»y 

iliatcolty (bi'-o-e^'-o-gy) The 
biwcli of miogy ooQoeriied with 
tlie rdationshipi b ctww plants 
and animals in thar oommon ea- 
vironfimt. 

b la iBctot (bho-fa'-cies) 1. A body 
of sediment or rock distingiiislied 
from adjacent bodies solely on the 
basis of Its fossils or their enviroo- 
mental impKcations. 2. The bio- 
logical aspect or fossil character 
of a stratigraphic facies; the bio- 
logical characteristics of a sedi- 
mentary deposit. 3 An ecological 
assodationof fossils, the fossil rec- 
ord of a Nocoemtsis. -~-Syo: M- 
ohgk Jacks, 

UogMadh (bi-o-gen'-e-sis) 1. For- 
mation by the action of organ- 
isms. 2. The doctrine that all life 
has been dcnved from previously 
living organisms. 

hiBjMiStic law (bi'-o-ge-net'-ic) 
The soiled *‘law** of recapitula- 
tion: ontogeny recapitulates phy- 
logeny. 

Magsak rock (bi-o-gen'-ic) An or- 
gamc rack produced directly by 
the physiological activities of or- 
ganisms* e-g. coral reefs* shelly 
limestone, pdagie oon, or coal. 
Cf : bnckaHc met 
ysgesehsmlcal cycUng Od'-o-ge'- 
ocbon'-kcal) The cycling of 
chemical constituents throi^ a 

lyUffll 

ploratioii lor mineral deposits* 
baaed on the chemical ana^rna of 


ayitematicalty sampled phuBts in a 
region* in order to detect biologi- 
cal conoentrationa of demento 
that anghl Kflect hidden ore bod- 
ige The traos'^lement content of 
one or more plant organa it most 
aken mentnred. Cf: geoboUuUcai 
pmpacihtg, 

lisissrtiiMidiy (bi'-o-ge'-o- 
chem'-ia-try) A branch of geo- 
chemistry that deals with the cf- 
fseta of Me prooesM on the dtstri- 
hution and fiaaiion of chemical 
de m e n t s in the biospberc. Cf: ky- 
dmgioehematiy: Hikogeockemk- 
iry. 

hiolmNB (bi'-o-herm) A moundlike 
or dicumschhed mast of rock 
budt by sedentary orgaomms such 
as con^ stromatoporoids* or al- 
gae* and enclosed m rock of dif- 
ferent lithological character; an 
organk mrf. Cf : khsinme 
bi cherf a on Cbi'-o-bo-ri'-zon) A 
auflhoe of biostratigraphic change 
or of distiiictive biostrattgraphic 
characler* esp. vduabk for oorre- 
lation; It is commonly a bkxume 
boundary. In theory, a biohorizoo 
is strictly a surface or mtcHhee; in 
practice, it may be a thin bk>- 
atratigrepbicdly dtstinctiue bed. 
Cf; eknmohokan; ikhokortwa, 
hidllhita (bi-o-Kth'-iie) A lime- 
stone constructed bf organwna 
that grew and remdned in place* 
charactemd by a rigid frames 
woit of cmbonale materid that 

d dements. It is typied of reef 
cores. The nighi' ofgMiini tbould 
he specified edM udng the term; 
eg. **alghhmBi bsMUke*. 



Molofic iMtat (biK>-log*4c) bkfii- 
cm. 

bMagy (bi-ol'-o-gy) The study of 
all organisoisi esp. living ones; in- 
cludes tmntohgy mkI pakontokh 
gy. but most often is used to im- 
ply neontdogy akMie. 
bkMUSi (bi'-CMBUSs) The total 
mass of living organisms in a giv- 
en area, in terms of weight or 
volume per unit area, 
btomc (bi'-ome) A climax com- 
munity that charactcraes a par- 
ticular natural region; esp. a par- 
ticular type of vegetation, climati- 
cally bounded, which dominatesa 
large geographic area. 
binmfrhaBiral rock (bi'-o-fne- 
chan*-i-cal) bioelastk rock. 
Mofuetries (bi-o-tnet'-rics) Statis- 
tics as applied to biologK obser- 
vations and phenomena, 
hiomterlte (b^mic'-nte) A lime- 
stone consisting of a variable pro- 
portion of fossil skeletal debns 
and carbonate mud. When usmg 
the term, the major organism 
should be specified; eg., **criiioid 
biomicnte.*' Cf: mieriu. 
biophile (bi'-o-phile) Said of those 
elements that are t^ most typical 
in organisms and organic materi- 
al, or are concentrated in and by 
living plants and animals, 
bloaome (bi*-o-aoine) A body of 
sediment deposiled under uni- 
form biological conditions; thebi- 
ostratigraphic equivalent of 
iithaaomc. Not to be confused 
with biottrome. 

bhMpnrile (bi-o-spar'-fte) A lime* 
stone oonsistiiig of a variable pro- 
portion of skeletal debris and 


clear caldte (spar). The mqior or- 
ganism fhiTi4tl be vpfriWfd when 
using the term; e.g. “ p eteeypod 
bios^te**. Cf: iparki, 

Mo ap mi t s (bi-o-spe'-cies) A jpe- 
oet defined on the basis of ob- 
served interbreeding capabifity 
and potential. 

hiosphsfu (bf'-o-sphere) 1. AU the 
area occupied by living organ- 
isms.It includes paitsof the lith- 
osphere, hydrosphere, and at- 
mosphere. Cf: ccosphert 2. All 
living organisms of the earth, 
bioatiiitlgraphk unit (bi'-o-strat'-i- 
graph'-ic) A body of strata that is 
differentiated fiom adjacent stra- 
ta by its fossil content or paleon- 
tological charader. The funda- 
mental unit is the biaumc. 
biottracigrapidr aone bkuom. 
Moatmtigraphy (bi'-o-stm-tig'-ra- 
phy) Stratigraphy based on the 
paleontologic aspects of rocks; 
the differentiation of rock units 
throu^ study of the foseds they 
contain. 

h iea l ren te (bi'-o-strome) A dis- 
tinctly bedded, blanketlike mass 
of ro^ built by and composed 
mainly ^ the remains of seden- 
tary orgaoisnis, such as a bed of 
shells, or even a coal scam. Cf: 
Noherm. Not to be co nKwed with 
bioaome. 

Uola The animal and plant life of 
a region; lion and fauna collec- 
tively. 

bietfe eanteMniljr (bi-ot'-ic) com- 
mmmtpL 

bMk factor A factor of a biologi- 
cal nature, such as availabilily of 
food, oompetittoo between spe- 
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caes. and predator-paqr relation- 
iittpa. that affects the dntiilm^ 
and abmidaiioe of apeciea 
I dotite (bi'-o-dte) A common rock- 
forming mineral of the mica 
group; K(Mg,Fe^ 2 ) 3 p(Ak Fc^ 
Si]0|(/0H)2. It is lilack In 
hand spedmeD, brown or green in 
thin sectioii. and has perfect basal 
(001) cleavage. 

hlalapa (bi*-o-top^ 1 An area of 
untfm ecolo^ and organic 
adaptation; the habitat of a com- 
munity of animals and plants 
adapted to its environment Z 
The environment under which an 
assemblage of plants or animals 
Kve or lived. 

hkMwbaCkm (bi'-c^tur-ba'-u^jn) 
The churning and stirring of a 
sediment by organisms 
Wa aon e (bi'-o-sooe) A general 
term for any kind of btostratt- 
graphic anti; the basic umt in hi* 
ostratigraphic dassificatkin and 
generally the smalkat btostrah- 
graphK unit on which interconti- 
nental or worldwide correlationa 
can beesubhshed. Gf: ormeataw; 
nmge^ioML Syn: bhutmtigraphjc 
wtme. 

BIwh dhcimtlantty A aeismkdie- 
oontmuky within the earth’s man- 
tle at a depth of about 900 km, 
phaae chaage or chemi- 
cal dMoft or bodi. 

■■umK OBRa A OBKa imiDCu oy 
maDy le» tc »b o wlawd dictributar- 


t«at in plan tha outatrelclied 
daws of a bird; e-g. the Misaiastp- 
pi River delta. 



grained hiiMStoiie oonlahnng 
spots or tnhes of crystatthie cal- 
cita. 

hfraMiiBRCg (bi-fe^'-gettoe) 
The ability of crystab other than 
tboae of die iaometiic system to 
spRc a hem of ordinary light into 
two benms of unequal velooitieB; 
tha d igwu i cs between the great- 
cm and the learn indioes of refrao- 
tkm d a crystal. S^: double iv- 

bMMqpnl (bi-re^hn^gnt) Said 
of a cip^ttal that displayt bu^frith 
gemcec such a cry^ has more 
than one index qf fqfmetioeL 

landacape characterized by a roll- 
ing Bpland on the si^ of which 
are cirques that reacmble the bites 
made by a biacuit*aitter in the 
edge of a dab of dough, e.g. the 
Wind River Mountains in Wyo- 
ming. It may reptesent an early 
or partial stage in dMciatioa 
blaactor (bi-o^-cor) A plane or 
Ifaieof asanmetry. 

Mnebia (W-seC'-tiu) A Ime that 
biaects either of the complcnien- 
tary anglea between the two optic 
axes of a hianal crystal. See also: 
ocuir h h acsr f y obiiue bieectHx. 
UaghanaM (bi-sphe'-noid) db- 
p Ktm oid. 

Ut A general lena lor drill bit or 
cenbit 

Mtkr Wm A eeh Mr whoee wa- 
ters contain in solution a high 
content of aodhnn aulfate and 

ano CHOfioei uiuinniny ronno m 
•ril WMi« • Ww wkow «Mar hat 
« bincr tMic. EMHapie, Mude 



Carson Lake in Nevada and the 
Great Bitter Lake in Egypt. 
Mtlera (bit'-tem) 1. Fhe bitter liq- 
uid that remains in saltworks af- 
ter sea water has evaporated until 
the salt has crystallized out 2. A 
natural solution in evaponte ba- 
sins that resembles saltwort liq- 
uors, especudly in its high mag- 
nesium content. 

hitunen (bi-tu'-men) A general 
name for vanous solid and semi- 
solidhydrocaibons thatarefusible 
and are soluble in carbon btsul- 
hrle Petroleums, asphalts, natu- 
ral mineral waxes, and asphaltites 
are all considered bitumens, 
bitiuniaoua coal (bt-tu'-mi-oous) 
Coal that contains more than 14% 
volatile matter (on a dry, ash-free 
bans) and has a calorific value of 
more than 1 1,500 BTU/lb (moist, 
mineral-matter-free). It is dark 
brown to black and bums with a 
smoky flame Bituminous coal is 
the most abundant rank of coal; 
much IS Carboniferous in age. 
Syn sojt coal 

bivalve adj Having a shell com- 
posed of two disunct and usually 
movable parts, equal or subeqoal, 
that open and shut Cf: uiuva/ne 
—II A bivalve ammal, speaf. a 
mollusk of the class ftvaJvia 
IPelei'ypoda). including the 
clams, oysters, scallops, and mus- 
&ds See also pelecypod 
Uackdaiap A o^-mine gas that is 
nonexplosive and consists of 
about 15% carbon dioxide and 
about 85% mtrogen. Cf* fin^ 
damp^ Syn: chokedamp 
black dlmiMNiid 1. carhModa 2. A 


black gem diamond. 3. Dense 
black hematite that takes a potiih 
hke metal. 4 eoaL 
Mack ^wite Acoinmercial‘*grBn- 
ite'* that when polished is dark 
gray to Mack. It may be a diabase, 
dionte, or gabbro. 

Mackiaek 1. A dark-colored varie- 
ty of sphaiente. 2. A thin atratum 
of coal interbedded with layers of 
shale C'slate^); a slaty coal with a 
high aah content, 
black light 1. A prospector's and 
miner's term for ultraviolet light, 
used in exploration and evalua- 
tioD to detect mineral lltiorcs- 
oenoe. 2. An instnunent, usually 
portable, that produces ultravio- 
iet for this purpose, 
black HMid A type of marine mud 
whose dark color is due to hydro- 
gen sulfide, developed under an- 
aerobic conditions, a euxink mud. 
Mack sand 1. An alluvial or beadi 
'tsnd consulting predominantly of 
grains of heavy, dark minerals or 
rocks (e g. niagnetite. rutile, gar- 
net, or basaltic glass), cooceotiat- 
ed chiefly by wave, current, or 
surf action It may yicid valuable 
minerals. 2. An asphaltic sand. 
Maaket deposit (Man'-ket) 1. A 
sedimentary deposit of great lat- 
eral extent and rdativriy umfoim 
ihickness. 2. A flat dep^t of ore 
of which the length aiid breadth 
are relatively great as compared 
with the thickness. More or less 
synonymous terms are flat abeets, 
bedded veins, beds, or flat masses. 
Uankat wtmi A bUtnket dtpoak of 
sand or sandstone of nn*T¥nlly 
widedistribntion, typically an or- 



thoquAitaCk suidstofic deposited 
by a tranicressive sea advancitig 
for a cooaiderabk distance over a 
stable shelf area; e.g. the St. Peter 
Sandstone of the east-central U.S. 
Syn: shier sand. 

Mastlag AbrasMn effected by the 
impact of line particks moved by 
wind or water against a stationary 
surface; esp sandblasting, 
blastoid (blas'-told) A class of 
stemmed budlike echinoderms 
with welMavdoped five-fold 
radial symmetry Range, Ordovi- 
aan to Piermian. 

Uastoporphyrttk (Uas'-to-por*- 
phy-nt'-ic) Said of a relict texture 
in a fnetamorphic rock in which 
trails of an onginal porphyritic 
texture mnain. 

blaatopaaiaadtk (blas'-tp-psam- 
mit*-ic) Said of the textiire of a 
metamorphosed sandstone that 
contains relicts of th.* parent rock 
B layer The aeisir region of the 
earth from the K^x.uorovidic dis- 
continuity to 410 km. It is part of 
a classification of the earth’s in- 
tenor made up of layen A to G. 
Syn: low-veheity zone. 
bteaching clay Any clay which, in 
Its natural state or after chemical 
activation, has the capacity for 
adsorbing colonng matter from 
oil 

bleach spot A greenish or yellow- 
ish area in a red rc z.V, developed 
by the reduction of iernc oxide 
around an organic particle Syn: 
deoxidation sphere. 
bkh A small, usually rounded in- 
clusion of one matenal in another, 
as blebs of olivine poikilitically 


eaaidkmod m pyroxene. 

WacdlBg am In oil-fidd usage, a 
oMe that gives off oil or gas from 
pores or fractures. 

Mends sphalerite. 

Mind Said of a mineral deposit that 
does not crop out. The term is 
more appropriate f<»’ a deposit 
that terminates bdow the surface 
than for one that is simply hidden 
by unconsolidated suiiicia] de- 
bris. 

bBad valley A valley in karst that 
ends abruptly downstream at the 
point at which its stream disap- 
pears underground. 

Mister cone (blis*-ter) ^ domelike 
cone on a lava flow, formed when 
the cooling crust buckled over a 
lasa tube. 

Mock 1. An angular rock frag- 
ment, more than 256 mm (10 in ) 
in diameter, showing a little or no 
modification by transporting 
agents. Cf: boulder. 2. A pyro- 
clast, more than 64 mm m diame- 
ter, that was ejected in a solid 
state. 3. A fault block. 

Modi caving A large-producuon 
low-cost method of mining, to 
which the greater part of the bot- 
tom area of a block of ore is un- 
dercut, the supporting pillars are 
blasted away, and the ore caves 
downward and is removed. As the 
block caves and settles, the cover 
follows. 

block diagran A plane figure 
representiag a rectangular block 
of the earth’s crust in three-di- 
meosiona] perspective, showing a 
surface area on top and including 
at least Iwo vertical cross sec- 
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tions. The top of the block fives a 
bird's-eye view of the ground sur* 
faioe. and its sides give the under- 
lying geologic structure, 
block faulting A type of normal 
faulting in which the enist is di- 
vided into structural or fault 
blocks of different elevations and 
onenutions. It is the process by 
which block mouatams are 
formed 

Mock field A thin accumulation of 
angular blocks, without a cliff or 
ledge above as an apparent 
«nurce. Block fields occur on high 
mountain slopes above treeline, 
and in polar regions; they are 
most extensive along slopes paral- 
lel to the contour; and they exist 
on slopes of less than 5*. Cf : block 
stnant Syn: stone field, 
block mountain A mountain that is 
formed by Mock faulting. Syn: 
fault-block mountain. 

Mock straun An accumulation of 
boulders or angular blocks, usual- 
ly at the head of a ravine, as a 
narrow body more extensive 
downslope than along the dope. 
Block streams may extend into 
forests or ftU a valley floor; and 
they may exist on any slope angle, 
but ordinarily not steeper than 
4(r. Cf: block field. Syn rock 
.stream, 

block stripe A short, broad sorted 
stripe containing material tliat is 
coarser, and of less uniform size, 
than that in a stone stripe. 
bkHUB 1. An efflorescence. 2. The 
oxidized or decomposed exposure 
of a vein or coal b^, esp. the lat- 
ter. 3. An algal bloom or plankton 


bhom, 

blowhQla 1. A nearly vertical hole 
or fissure in a sea cliff, leadtilg 
from the inner end of a sm cave 
upward to the surface. Waves and 
a rising tide force water and com- 
pressed air into it, making a gey- 
serlike effect. 2. An opening that 
passes through a snow bndge into 
a crevasse, generally character- 
ized by a current of air. 3. A mi- 
nute gas vent on the surface of a 
lava flow. » 

blowout 1. A general term for vari- 
ous saucer- or trough-shaped hol- 
lows formed by wind erosion on a 
dune or other sand deposit; the 
adjoining accumulation of sand 
derived from the depression, 
where readily recognizable, is 
commonly included. See also; 
blowout dune. 2. A term used by 
prospectors and miners for any 
surface exposure of strongly al- 
tered. discolored rock thought to 
be associated with a mineral 
deposit. 3. Expulsion of the drill- 
ing fluid a well being drilled 
for ^nl or kbs. which may result if 
the bit encounters an unexpected 
volume of gas under high pres- 
sure. 

Mowout dime An accumulation of 
sand denved from a hhwout, par- 
ticularly if of large size and con- 
siderable height above the source 
area 

blowpipe A brass tube through 
which air is blown into a flame 
from a bunsen burner, in order to 
produce an Intense heat; it is used 
in simple qualitative analysis of 
minerals. 
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blue ariHMloe mcUhiit€, 
blue buMl 1. A layer of deoae, bub- 
ble^fiee ice in a glacier. 2. The 
dark-nbboD effect pixxluced on 
the surface of a glacier by the ex- 
posure of such layers. 

Wne growi6 The slaty-blue or blue- 
green kimberlite breccia of the 
diamond pipes of South Afnca. 
occurring beneath a supeiiSctal 
OAidixed covering known as yel- 
hw ground 

blue mud A hemipdagic type of 
marine mud, the biiush-gray color 
of which IS due to iron sulfides 
and organic matter. 
blueHone A commercial name for 
a building or paving stone of blu- 
iah-gray color; specif, a dense 
fino'grsined fddspathic sand- 
stone that splits easily into thin 
smooth slabs and is extoistvely 
quarried near the Hudson River 
ID New York State f or use as yVitg- 
stone, 

Mae vitriol ckakanthitu. 

Muff A high bank or bold head- 
land, presenting a precipitous 
front; a steep cHff. 

BM bench mark, 

BOD hiarhemical oxygen demand 
boebmlta (boehm^ite [bameMte]) 
A grayt brown, or reddish ortho- 
rhombic mineral, A10(0H), a di- 
morph of diaspore. It is a major 
constituent of some bauxites 
bog 1 Waterlogged, spongy 
ground, consisting primarily cd 
mosses, containing ackhc, decay- 
mg vegetation that may develop 
Into peat. 2 The vegetatioo char- 
acteristic of this environment* 
esp. sphagnum, scdgea, and 


heaths. Of: marsh; swamp. 
bog bunt The bursting of a bog 
under the pressure of its swelling, 
dlie to water retention by a mar- 
ginal dam of growing vegetatioD. 
The escaping water produces 
muddy peat that flows over the 
surroun^ng area, 
bogbend coal A nonbanded sapro- 
pelic coal resembling eannel coal 
in Its physical properties but con- 
stating dominantly d algal matter 
rather than spores. Cf* torbanite. 
bog iron ore A general term foi a 
soft, porous deposit of impure hy- 
drous iron oxides formed in hogs, 
swamps, and shallow^ lakes by 
precipitation from iron-bearing 
waters and by the oxidizing action 
of algae, iron bacteria, or the at- 
mosphere. Composed principally 
of limonite impregnated with 
plant debris, day, and dastic 
material, it is an iron ore of poor 
quality. 

b^ manganeae wad, 
boiling spring 1. A spring in which 
the water is agitated by heat. 2. A 
spring that flows so rapidly that 
strong vertical eddies develop 
bolaon (bol-sonO A term applied in 
the desert regions of SW U.S to 
an extensive flat alluvium-doored 
depression, into srinch drainage 
from the surrounding mountains 
flows toward a central playa; an 
Ulterior basin, or a basin with m- 
temal drainage. Etymol: Spanish, 
‘large purse**, 
bosib sokamic bomk 
bsnnw OxHoan'-sa) A ininer*s 
tern for a rich body of ore or a 
rich part of a deposit; a mine ia *in 
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bonanza*' when it is operating 
profitably. Also, discontinuous 
locally rich ore deposits, esp. epi- 
thermal ones. Spanish, "prospen- 
ty. success”. 

bone bed Any sedimentary stra- 
tum (usually a thin bed of sand- 
stone, limestone, or gravel) in 
which fossil bones or bone frag- 
ments are abundant, and often 
containing other organic remains, 
such as scales, teeth, and copro- 
htes. 

bone coal 1 Coal that has a high 
ash content. It is hard and com- 
pact. 2 . Shaly partings in coal, 
sometimes called slate, 

bone phosphate of lime Tricaldum 
phosphate, Ca3(P04)2. The phos- 
phate content of phosphorite may 
be expressed as percentage of 
bone phosphate of lime Abbrev: 
BPL. 

book structure In ore deposits, the 
alternation of ore with gangue, 
usually quartz, in parallel sheets. 
Cf ribbon, 

boomer 1 . A manne sdsmic-eoergy 
source in which a high-voltage 
discharge causes two metal plates 
to separate abruptly in a body of 
water. 2 . A very strong, usually 
low-frequency event on a seismic 
recording. 

booming sand A sounding sand, 
found on a desert, that emits a 
low-pitcbed note of considerable 
magnitude and duration as it 
slides (either spontaneously or 
when induced) down the slip face 
of a dune. 

borate (bo'-rste) A mineral com- 
pound characterized by a funda- 


mental structure of An 

example is boradte, MgaBrOnCl. 
Cf: carbonate; nitrate, 

borax (bo'-rax) A white, yellowish, 
or gray niineral:Na2B4O7-10H2O. 
It is an ore of boron and occurs 
as a surface efflorescenoe or in 
crystalline masses embedded in 
muds of alkaline lakes. Borax is 
used in glass, ceramics, agricul- 
tural chemicals, pharmaceuticals, 
and many other products. Syn: 
tincai 

borderland A long, relatively nar- 
row land mass adjacent to a 
North American contineDta] bor- 
der, which was supposed to have 
existed during Paleozoic and later 
time and to have contributed sedi- 
ment to a geosyncline. The con- 
cept is now discredited. 

bore 1 . A wall-like wave of water, 
with an abrupt front, produced as 
an incoming tide rushes up a shal- 
low, narrowing estuary or bay. 
Syn: tidal bore, 2 . A submarine 
sand ridge in very shallow water 
that mav rise to intertidal level. 3 . 
A borehole or boring. 

boreal (bo'-re-al) Pertaining to the 
north; northern. 

borehole A circular hole made by 
boring; esp. a deep hole of small 
diameter, such as an oil well or a 
water well. 

bomhardt (bom'-bardt) A large 
inselberg. 

bomite (bom*-ite) A mineral, O15 
FeS^ isometric; reddish-brown, 
readily tarnishing to iridescent 
blue or purple **peacock 01^. An 
ore of copper. 

bort 1 . A granular aggregate ocm- 
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nsting of impeifectly crystalKzed 
diamonds. It often occurs as 
spherical forms, with a radial fi- 
brous structure. 2. A diamond of 
the lowest quality, so flawed or 
off-color that it is suitable only 
for crushing into abrasive pow- 
ders for industrial use (as for saws 
and drill bits); an industrial dia- 
mond 3. A term formerly used as 
a syn. of carbonada — Cf: hallos. 
boas 1 . A smooth, rounded mound 
of resistant bedrock, usually bare. 
2. A raised, knoblike structure in 
various foraminifera, echinoids, 
and gastropods. 3. A stock. 
bocryoidal (bot-ry-oi'-dal) Having 
the form of a bunch of grapes. 
Said of certain minerals, e.g. 
hematite and smithsonite. O: col- 
bfomu renifomu 

bottom 1. A lowland, usually high- 
ly fertile, along a stream; an al- 
luvial plain. Syn: bottom land 2. 
The bed of a b^y of water. 3. The 
lowest and usually richest part of 
an alluvial placer; also, the lower 
limit of an ore body, 
bottom-bole pressure The pressure 
produced in a well bore at or near 
the depth of a reservoir forma- 
tion. It may be measured as a 
**flowing bottom-hole pressure**, 
or as idiut^n pressure to record 
the rate of pressure build-up dur- 
ing the survey period. Abbrev; 
BHP. Syn: resen/oir pressure. 
bottom land bottom. 
bottom load bed had 
bottomset bed One of the horizon- 
tal or gently inclined layers of 
sediment deposited in front of the 
advancing foreset beds of a delta. 


Syn: bottomset 

boudln (bou-dinO One of a series of 
sausage-shaped segments occur- 
ring in boudinage structure. Ety- 
moi: French-, “sausage**, 
boudinage (bou-din-ageO A struc- 
ture common in strongly de- 
formed sedimentary and meta- 
morphic rocks, in which an origi- 
nal continuous competent layer 
or bed between less competent 
layers has been stretched, 
thinned, and broken at regular in- 
tervals into bodies resembling 
boudins or sausages. Syn: sausage 
structure. 

Bottgiier anomaly (Bou-guer* 
[Boo-gay*]) A gra^ty value cal- 
culated after corrections for lati- 
tude, elevation, and terrain. See 
also. Bouguer correction. 

Bougner correction An adjust- 
ment made in gravity-survey data 
to allow for elevation of the sta- 
tion and the rock between the sta- 
tion and some level datum, usual- 
ly sea level. 

boulder (boul'-der) A detached 
rock mass larger than a cobble, 
having a diameter greater than 
256 mm (10 in.), or about the size 
of a volleyball, being somewhat 
rounded or otherwise distinctive- 
ly shaped by abrasion in the 
course of transport; the largest 
rock fragment recognized by sedi- 
mentologists. 

boulder day An uostratified gla- 
cial deposit of silt and day in 
which are embedded striated, 
subangular boulders of various 
sizes. Cf: till 

bonider pavement 1. A surbice of 
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boulder-hch till abraded to flat- 
ness by glacier movement. Z An 
accumulation of glacial boulders 
once contained in a moraine and 
remaining nearly in their original 
positions after removal of finer 
murerial by waves and currents. 3. 
A desert pavement consisting of 
boulders. 

boulder rampart A narrow ridge of 
boulders built along the seaward 
edge of a reef flat, esp. on the side 
from which the prevailing winds 
blow. The rampart, which seldom 
«^Ttceeds 1 or 2 m in height, occurs 
close behind the lithothamnion 
ndge where present, 
boulder train A line or series of 
glacial boulders and smaller 
clasts extending from the same 
bedr^Kk source, often for many 
kilometers, in the direction of 
movement of the glacier by which 
they were transported and depos- 
ited. Cf- boulder belt: boulder fan. 
boundary monument (bound'-a-ry) 
A pile of stones or other material 
object placed on or near a bound- 
ary line, to preserve and identify 
the location of the line on the 
ground. 

boundary stratotype That point in 
a specific sequence of rock strata 
that serves as the standard for 
definition and recognition of a 
stratigraphic boundary. Cf: 
stratotype, 

boundary tension A general tenn 
used to designate all surface and 
mterfadal tensions at boundary 
surfaces, such as liquid-gas, liq- 
uid-liquid, and liquid-solid, 
boundary wave A seismic wave 


propagated along a free surface or 
an interface between layers. 

Bowen's reaction series reaction 
series. 

box ennyon A canyon having steep 
rock sides and zigzag course, pre- 
senting a view from its bottom of 
being surrounded or **boxed in'* 
by four almost vertical walls. 

box fold A fold with the approxi- 
mate profile form of three sides of 
a rectangle. 

boxwork A network of intersebting 
blades or plates of iimonitc or 
other minerals, deposited in cavi- 
ties and along fracture planes 
from which the intervening 
material has been dissolved by 
processes associated with the 
movement of ground water. Box- 
works are common in the oxi- 
dized zone of sulfide ores and on 
the ceilings of caves. 

BPL bone phosphate of lime. 

brachial (bni'-chi-al) adj. Pertain- 
ing to an arm or armlike structure 
of an animal, such as a starfish or 
brachiop^ 'd. 

brachiopod (bra'-chi-o-pod) Any 
marine invertebrate belonging to 
the phylum Brachiopoda, charac- 
terized by two bilaterally sym- 
metrica] valves that are common- 
ly attached to a substratum but 
may also be free. Range, Lower 
Cambrian to the present. Syn: 
brach; lamp shell 

brachy-axis (brach'-y-ax'-is) The 
shorter lateral axis of an ortho- 
rhombic or tridinic crystal; it is 
usually the a axis. Cf: macro- 
axis. 

brachydpme (brach'-y^dome) A 
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first-order prism in the ortho- 
rhombic system; it is rhombic, 
with four faces parallel to the 
brachy-axis. 

brachygenesis (brach-y-gen'-e-sis) 
The phenomenon in evolution in 
which part of a presumed 
recapitulated sequence has 
evolved out and no longer ap- 
pears. Of: acceleration, 
brachypinacoid (brach-y-pin'-a- 
coid) Side pinacoid, parallel to the 
vertical and the shorter lateral 
axis in an orthorhombic, mono- 
clinic, or triclinic crystal, 
brackisb Said of water with a 
salinity intermediate between that 
of normal sea water and that of 
normal fresh water, 
bradygeneais (brad-y-gen'-e-sis) 
bradytely. 

bradytely (brad-y-tel'-y) Retarda- 
tion in the devel^ypment of a 
group of organisms that may 
gradually cause certain individu- 
als to fall behind the normal rate 
of progress in some or all of theu* 
characteristics. Syn*. bradygene- 
sis, Etymol: Greek bradyx 
‘*slow'\ 

Bragg eqaatkm A statement in 
crystallography that the X-ray 
diffriK;tioDS frw a three-dimen- 
sional lattice may be thought of as 
reflecting from the lattice planes: 
nXs=2d sinO. in which n is any 
integer, X is the wavelength of the 
X-ray, d is the crystal plane sepa- 
ration, also known as d-spactng, 
and IS the angle between the 
crystal plane and the diffracted 
beam, also known as the Bragg 
angle. Syn. Bragg's law. 


Bnigg*8 law Bragg equation, 
braided stream A stream that di- 
vides into an interladog network 
of branching and reuniting shal- 
low channels separated from eadi 
other by islands or channel bars, 
resemblmg in plan the strands of 
a complex braid; esp. an overload- 
ed and aggrading stream flowing 
in a wide channel on a flood plain. 
Syn: anastomosing stream. 
branch fault auxiliary fault 
branebiopod (bran'-chi-o-pod) 
Any crustacean belonging to the 
class Branchiopoda, character- 
ized by the similarity of their nu- 
merous body segments and limbs 
and by their filter-feedmg mode of 
nourishment ^mge. Lower 
Elevonian to the present. 

Bravaii lattice (Bra-vaisO A syn. 
of crystal lattice: it is named for 
the nineteenth-century French 
physicist, Auguste Bravais, who 
demonstrated that there are only 
14 possible unique kinds of crys- 
tal lattices. 

breached anticline An anticline 
that has been deeply eroded in the 
center, so that it is flanked by ero- 
sional scarps facing inward. Cf: 
bald-headed anticline. 
breadcrust bomb A vokankbomb 
with a checkered and cracked ea- 
tenor resulting from expansioo of 
the interior after solidification of 
the crust. 

break 1. arrival 2. An irregular or 
rough piece of ground, e.g. a 
gorge; often used in the plural. 
See: breaksi 3. A marked or 
abrupt change in a slope. 4. An 
abrupt change in lithology or fni- 
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naS content in a stratigraphic so- 
quenoe. 

breaker A wave that has become 
so steep that the crest outpaces 
the body of the wave and col* 
lapses into a turbulent mass on 
shore or over a reef or rock. See 
al4o: surf, Syn: breaking wave. 
breaker depth The still-water 
depth at the point where a wave 
breaks. 

breaker height Average haght of 
breaking waves from trough to 
crest. 

breaks 1. A term used in the west- 
ern U.S. for a tract of rough or 
broken land dissected by ravines 
and gullies, as in a badlands re- 
gion. 2. Any sudden change in 
topography* as from a plain to 
hilly country* or a line of irregular 
cliffs at the edge of a mesa or at 
the head of a river; e.g. Cedar 
Breaks, Utah. See also: break 
break thrust An overthrust fault 
drvelopied dunng deformation of 
an anticline. 

breccia (brec'-da [biet'-shia]) A 
coarse-grained clastic rock, com- 
posed of angular broken rock 
fragments held together by a min- 
eral cement or a fine-grained ma- 
trix, e.g. a collapse breccia, fault 
breccia, or volcanic breccia. Ety- 
mol: It., '^broken stones, rubble.” 
brecda dike A sedimenury dike 
composed of breccia injected into 
the country rock, 
bridal-veil fall A cataract of great 
height and such small volume 
that the falling water is largely 
dissipated in spray before reach- 
ing the lower stream bed. Type 


example: Bridalveil Fall in Yo- 
semite Valley, Calif, 
bridge n. 1. natural bridge. 2. 
Rock fragments that lodge part 
way down in a drill hole so aS to 
obstruct passage of drilling tools; 
also, an obstruction placed inten- 
tionally in a dnll hole. — v. To 
form a bridge in a drill hole, 
blight coal A type of banded coal 
consisting of more than 5% of an- 
thraxylon and less than 20% of 
opaque matter; banded coal in 
which translucent matter pre- 
dominates. Cf: attrital coaL ' 
bright spot An exceptionally 
strong signal on a seismic profile, 
often indicating an accumulation 
of natural gas. 

brimstone A common or commer- 
cial name for sulfur, esp. native 
sulfur or fine sulfur fused into 
rolls, sticks, or blocks, 
brine 1. Sea water that, owing to 
evaporation or freezing, contains 
more than the usual amount of 
dissolved salts. 2. Subsurface wa- 
ter with a high content of dis- 
solved salts. 

British tbcrmal unit A unit of heat 
which i6 1/180 part of that re- 
quired to raise the temperature of 
one pound of water from 32*F. to 
212*F. at sea level. It is usually 
considered as that amount of heat 
required to raise the temperature 
of one pound of water from 63*F. 
to 64*F. .\bbrcv: B.t.u. 
brittle ^aid off a rock that fractures 
at less than 3-5% deformation or 
strain. Cf: ductile. 
brittleness Property of solid 
material that ruptures easily with 
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little or no plastic How Cf* duc- 
tility. 

bromofonn (bro'-mo-form) Tn- 
bromcthane CHBr^ It is used as 
a heavy liquid, its specific gravity 
IS 2 9 

bronzite (bronz'-ite) A brown or 
green vancty of enstatite contair- 
ing iron and often having a 
hronzelike or pearly metallic lus- 
ter, an orthopyroxene intermedi- 
jte in composition between ensta- 
tite and hypersthene 
brookite (brook '-lie) A brown, 
reddish, or sometimes black or- 
thorhombic mineral T1O2 It is 
tnmorphous with rutile and ana- 
tasc. and occurs in druses and 
cavities Syn pyromelane 
brown coal A low>rank coal, inter- 
mediate between peat and lignite, 
in which onginal plant structures 
may usually be seen The term is 
generally used in Europe, Aus- 
tralia. and Grexit Bntain Cf lig- 
nite 

brown iron ore limonite 
brownstone A brown or reddish- 
brown sandstone whose grains 
are generally coated with iron ox 
ide. specif a ferruginous quartz 
sandstone Tnassic ago. once 
extensively quamed in the C)on- 
necticut River valley for use as 
building stone 

bmeite (bru'-cite) \ hexagonal 
mineral Mg(OH)2 It commonly 
(Hxurs in thin pearly folia and in 
t brous form, as in serpentine and 
.mpure limestone 
Bmnton compass (Brun'-ton) A 
compact pocket instrument that 
consists of an ordinary compass. 


folding open sights, a mirror, and 
a rectangular spint-level clinome- 
ter It can be used in the hand or 
on a staff or light rod for reading 
bonzontal and vertical angles, for 
leveling, and for reading the mag- 
netic beanng of a line It IS used in 
sketching mine workings, and in 
preliminary topographic and geo- 
logic surveys on the surface Usu- 
ally called a '*Brunton*\ Syn 
pocket transit 

bryophyte (bry'-o-phyte) A non- 
vascular plant that may have dif- 
ferentiated stems and leaves, but 
that has no true roots Liverworts 
and mosses arc bryophytes Cf 
thallopnyte, ptendopnyte 
bryozoan (bry-o-zo'-an) Any in- 
vertebrate belonging to the phy- 
lum Bryozoa and characterized 
chiefly by colonial growth and a 
branching, twighke skeleton 
Range, Ordovician (or possibly 
C^amhnan) to present Syn moss 
animal polyzoan 

B-teclonite A tectonite whose fab- 
nc is dominated by linear ele- 
ments Not in common use, hav- 
ing been largely replaced bv the 
term L-tectonite Cf L-tectonite, 
S-tectonite 

B,t.u. British thermal unit 
B-type lead Anomalous lead that 
give« model ages older than the 
age of the enclosing rock Cf J- 
type lead Syn Bieiberg-type 
lead 

bubble point A state of fluids char- 
actenzed by the coexistence of a 
liquid phase with an infinitesimal 
quantity of gas phase in equilibn- 
um 



bubble trend A planar or linear 
distribution of bubbles in glaaer 
ice. 

Bubnoff unit (Bub'-noff) A stand- 
ard measure of geologic time-dis- 
tam'e rates (as for geologic move- 
ments and increments), defined as 
1 micron /year (1 mm/thousand 
years, or 1 m /million years). 
Named in honor of Serge von 
Bubnoff ( 1 888- 1 957), Russian- 
born German geologist, 
buffalo wallow (buf -fa-lo) One of 
the small undrained shallow 
depressions that were once com- 
mon on the Great Plains of the 
western li.S., usually containing 
water after a rain. It is generally 
believed to have been modified, 
and perhaps initially formed, by 
the trampling and wallowing of 
buffalo herds in mud and dust 
The diameter ranges from about a 
meter to 1 5-20 m, and the depth 
from several centimeters Co a few 
meters. 

huhrstone (buhr'-stone) A sili- 
ceous rock suitable for use as mill- 
stones; eg. an opeo-textured 
tough fine-grained sandstone, oi a 
sihafied fossiliferous limestone. 
Syn: millstone, 

buildiflg stone A general term for 
any rock used in construction. See 
also: dimension stone, 
buildup A nongenenc term for an> 
extra or “stray” limestone bed or 
beds, in addition to the normal 
sequence; e.g. a marine bank, a 
bioberm, or an organic reef, 
bulb glacier A bulb- or lobe- 
shaped mass of ice formed where 
a valley giacier leaves its confin- 


ing walls and extends onto an ad- 
jacent lowland at the foot of a 
mountain slope; a bulbous pied^ 
mont glaaer. 

bulk density The weight of an ob- 
ject or material divided by its 
volume, including the volume of 
its pore spaces; specif, the weight 
per unit volume of a soil mass that 
has been oven-dried to a constant 
weight at 105*C. Syn: apparent 
density, 

bulk modulus A modulus of eJas- 
tidiy which relates a change in 
volume to the hydrostatic state of 
stress, it is the reciprocal of com^ 
pressibility, Syn: volume elasticity; 
modulus of incompressibility. 
Bullard discontinuity (Bul'-lard) 
The seismic-velocity interface be* 
tween the outer core and the inner 
core. 

bullion (bul'-lion) 1. A concretion 
found in some types of coal. It is 
composed of carbonate or silica, 
stained brown by huiiuc deriva- 
tives, and may be several centime- 
ters to a Mieter or more in diame- ‘ 
ter. Weli-preserved plant struc- 
tures often form the nucleus. Cf: 
coal ball 2. A nodule of clay, 
shale, ironstone, or pyrite that 
generally encloses a fossil, 
bull quartz A miner's or prospec- 
tor's term for white massive bar- 
ren quartz. 

buoyancy vouoy'-an-cy) The re- 
sultant of upward forces, exerted 
by the ufater on a submerged or 
floating body, equal to the weight 
of the water displaced by this 
body. 

hurled hill A hill consisting of re- 



sistant older rock over which later 
sedimenta were deposited, 
borrow A cylindrical or near-cylin- 
drical tube, often filled with clay 
or sand, which may lie along a 
bedding plane or penetrate a rock, 
made by an animal that lived in 
the soft sediment, 
burrow porosity Porosity in a sedi- 
mentary rock that results from 
the work of burrowing organisms. 

butane (bu'-tane) A gaseous in- 
flammable paraffin hydrocarbon, 
formula C4H10, which occurs in 
petroleum and natural gas. 

butte (bewt) 1 . A conspicuous iso- 
lated flat-topped hill with steep 
slopes or precipitous cliffs, often 
capped with a resistant layer of 
ro^ and bordered by talus, and 
representing an erosion remnant 
carved from flat-lying rocks; the 
summit is smaller in extent than 
that of a mesa 2 . An isolated hill 
having steep sides and a craggy, 
rounded, or pointed summit; e.g. 
a volcanic cone (as Mount Shasta, 
Cblif., formerly known as Shasta 


Butte). — ^Etyrool: French, **knoll, 
hillock.** 

buttress sand (but'-tress) A sand- 
stone that intersects an underly- 
ing surflice of unconformity, as on 
the flank of a buried hill or a trun- 
cated anticline. It often forms a 
trap for oil. 
b.y. billion years. 
bypassing Sedimentary transport 
across areas of nondeposition, as 
where one particle size passes 
another that is being simultane- 
ously transported, or continues in 
motion after the other has come 
to rest; e.g. the normal decrease in 
average particle size uf sediments 
away from a source area, 
bysn^th (bys'-ma-lith) A rough- 
ly vertical cylindrical igneous in- 
trusion. bounded by steep faults. 
It has been interpreted as a type of 
laccolith. 

bytowttite (by'-town-ite) A bluish 
to dark-gray mineral of the plagi- 
oclase feldspar group with com- 
position ranging from Ab3oAn7o 
to AbioAngo- ft occurs in basic 
and ultrabasic igneous rocks 
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cable tools The equipment used in 
the standard or cable-tool method 
of drilling. It consists essentially 
ot a steel bit with a chisel-shaped 
cutting edge. In drilling, the tools 
are alternately lifted and dropped, 
the rock being cut by repeated 
blows of the bit. Broken chips of 
rock are removed by a bailer. 
cadastral survey (ca-das'-tral) A 
survey relating to land boundaries 
and subdivisions, made to create 
units suitable for transfer or to de- 
fine limitations of title; esp. a sur- 
vey of the public lands of the U.S., 
such as one made to identify or 
restore property lines, 
cafemic (ca-fem'-ic) A mnemonic 
term applied to an igneous rock 
or magma that contains calcium, 
iron, and magnesium, 
calamine (car-a-mine) 1. A terni 
used 10 the U.S. for hemimorphite 
and in Great Britain for smitkson- 
ite, 2. hydrozincite. 3. A com- 
mercial term for the oxidized ores 
of zinc, as distinguished from the 
sulfide ores. 

calaverite (cal-a'-ver-itc) A pale 
bronze- yellow or tin-white mono- 
clinic mineral: AuTe 2 . It often 
contains silver, and is an impor- 
tant source of gold, 
calc- A prefix meaning limy, i.e., 
containing calcium carbonate, 
calc-alkalic aeiiei (calc-al'-l^-llc) 
1. Those igneous rocks in which 
the weight percentage of silica It 
between 56 and 61 when the 
weight percentages of GaO and of 


K20-f Na20 arc equal. Cf: calcic 
series. 2. Those igneous rocks 
containing plagioclase feldspar, 
cakarenite (cal-car'-e-nite) A lime- 
stone, more than half of which 
consists of cemented sand-size 
grains of calcium carbonate; a 
consolidated calcareous sand, 
calcareous (cal-car'-e-ous) Con- 
taining calcium carbonate. When 
applied to a rock name, it implies 
that as much as 50% of the rock is 
calcium carbonate, 
cakareons algae A group of algae 
that remove caldum carbonate 
from the shallow water in which 
they live and deposit it as a more 
or less solid calcareous structure, 
calcareous ooze A deep-sea pelagic 
sediment containing at least 310% 
calcareous skeletal remains, e.g. 
pteropod ooze. Cf: siliceous ooze. 
cfdcareous tufa tufa. 
caicklastk (cal-d-clas'-tic) Per- 
taining to a clastic carbonate 
rock. 

calcic series (cal'-cic) Those igne- 
ous roL*ks in which the weight per- 
centafe is greater than 61 when 
the weight percentages of CaO 
and of K 2 O f Na 20 are equal. Cf: 
calc-alkalic series. 
calcification (cal'-d-fi-CB'-tion) 
Replacement of the origioal hard 
parts of an animal or plant by cal- 
cium carbonate. 

calcify (cai'-d-fy) To make or 
become hard or stony by the 
deposit of caldum salts. 
caMtttite (cal-d-lut'-ite) A lime- 
stone, more than half of which 
consists of detrital caJcite parti- 
cles of silt and/or clay size; a con* 
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sohdated calcareous mud Cf cal- 
ctsilute, 

caldmicrite (cal-a-mic'-nte) A 
iunestonc in which the particles 
have diameters less than 20 mi- 
crons and the micnte component 
exceeds the allochem component 
See also micrmc limeitone 
calcination (cal-ci-na'-tion) The 
heating of a substance to its tem- 
perature of dissociation, eg of 
limestone to CaO and CO 2 or of 
gypsum to lose its water of crys- 
tallization 

calcirudite (cal-ci-rud'-ite) A lime- 
stone, more than half of which 
consists of detntaJ calate parti- 
cles larger than sand size and of- 
ten cemented with calcareous 
matenal, a consolidated calcare- 
ous gravel or rubble, or a lune- 
stone conglomerate or bteccia 
calcislltite (cal-a-sir-tite) A lime- 
stone consisting predominantly of 
detntal calate particles of silt 
size, a consolidated calcareous 
silt Cf calaluute 
ealcite (cal '-ate) A common rock- 
forming mineral, CaC 03 Com- 
monly white or gray, it has perfect 
rhombohedral cleavage and 
reacts readily with cold dilute hy- 
diochlonc acid Calate 1 $ the 
chief constituent of limestone and 
roost marble 

calcific dolomite (cal-at'-ic) A 
dolomite rock in which calate is 
conspicuous, but the mineral 
dolomite is more abundant, spe- 
af a dolomite rock containing 
iO-SO% calcite and 50-90% dolo- 
mite Cf* dolomittc limestone, 
calcium bentonite (cal'-a-um) 


Bentonite in which is the 

dominant exchangeable ion Cal- 
aum bentonites swell little more 
than ordinary clays but are highly 
adsorbent and also useful in 
bleaching and decolonzing Cf 
sodium bentonite 

calcium carbonate A solid, 
CaC 03 , occurnng in nature chief- 
ly as the minerals calcite and 
aragonite 

calcrete (cal-crete') 1 A conglom- 
erate consistmg of surfiaal sand 
and gravel cemented into a hard 
mass by calcium carbonate 
preapitated from solution by in- 
filtrating waters, or di^sited by 
the escape of carbon dioxide from 
vadose water 2 A calcareous 
duncrusi caliche — Etymol cal 
careous -h concrete Cf stlcrete 

calc-schist A metamorphosed ar- 
gillaceous limestone with a schist- 
ose structure 

calc-silicate rock A metamoiphic 
rock consisting mamly of cala- 
um-beanng silicates such as diop- 
side and wollastooite, and form^ 
by inetamorphism of impure lime- 
stone or dolomite Syn hme-sih- 
cate rock, 

calc-sinter (calc-sm'-ter) traver- 
tine 

caldera (cal-der'-a) A large basin- 
shaped volcanic depression, more 
or less arcular, the diameter of 
which IS many times greater than 
that of the included vent or vents, 
irrespective of steepness of the 
walls or form of the floor See 
also explosion caldera, collapse 
caldera, 

caldera complex The diverse rock 
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assemblage underlying a caldera, 
compnsing dikes, sills, stocks, 
and vent breccias; craterfills of 
lava, talus beds of tuff, ander, 
and agglomerate; fault gouge and 
fault brecaas, talus fans along 
fatiU escarpments, cinder cones, 
and other products formed in a 
caldera. 

Caledonian orogeny (Cal-e-do'>ni> 
an) A name commonly used for 
Che early Paleozoic deformation 
in Europe which created an oro- 
g^ic belt, the Caledonides, ex- 
tending from Ireland and Scot- 
land northeastward through 
Scandinavia 

Caledonides (Cal-e-do'-ni-des) The 
orogenic belt extending from Ire- 
land and Scotland northwestward 
through Scandinavia, formed by 
the early Paleozxnc Caledonian 
orogeny 

calf A piece of floating ice, esp one 
that has broken away from the 
submerged pari of an iceberg 
caliche (ca-ir-chej 1 Ciiavel. soil, 
or alluvium cemented with sckIi- 
um salts in the nitrate deposits of 
the Atacama Desert of C'hile and 
Peru 2 A term used in Peru for 
a thin laver of clayey soil capping 
a gold vein in Chile for a whitish 
clay in the selvage of veins, in 
Mexia^ for feldspar or white clay, 
IP Colombia for a recently discov- 
ered mineral vein, or, in placer 
mining a bank composed of clay, 
sand, and gravel 3 !n Mexico 
and southwest U S . gravel, sand, 
or desert debns cemented by po- 
rous calcium carbonate, also the 
calcium caibonate itself See also 


duncrusU calcrete 
caliper log (cal'-i-per) A well log 
that shows the vanations with 
depth in the diameter of an un- 
cased borehole It is produced by 
spnng-activated arms that meas- 
ure the varying widths of the hole 
as the device is drawn upward 
calorific value (cal-o-nf-ic) For 
solid fuels and liquid fuels of low 
volatility, the amount of heat pro- 
duced by combustion of a speci- 
fied quantity under specifiec^ con- 
ditions 

calving (calv'-ing) The breaking 
away of a mass of loe from a gla- 
cier. an ice shelf, or an iceberg, the 
process of iceberg formation, 
calyx (ca'-lyx) 1 The upper part of 
a coralhte id which a coral polyp 
sits 2 The plated structure of an 
echinodeim body, excluding the 
stem and arms 

camber (cam'-ber) A superficial 
stiucture in areas of flat-lying 
locks, formed where weak strata 
beneath a more competent bed 
flow lat( ally, as into a valley, al- 
lowing the competent bed to sag 
and **dip*' along the edges of its 
outcrop 

Cambrian (Cam'-bn-an) The earli- 
est penod of the Paleozoic era, 
thought to have covered the span 
of time between S70 and 500 mil- 
lion yea»s ago, also, the corre- 
sponding system of rocks It is 
named after Cambna, the Roman 
name for Wales, where rocks of 
this age were first studied See 
also age of marine invertebrates. 
camouflage (cam'-ou-flage) Substi- 
tution in a crystal lattice of a trace 



ekment for a common denifiat of 
the same valenoe» e.g., Oa for Al. 
The trace ekment is then saki to 
be camouflaged by the common 
dement. Cf: capture. 

Ganqib^*# law The general law of 
migration of drainage divides, 
which states that the divide tends 
to migrate toward an axis of uplift 
or away from an axis of subsid- 
enoe. Where two streams that 
head opposite to each other are 
affected by an uneven lengthwise 
tilting movement, that one whose 
declivity is increased cuts down 
vigorously and grows in length 
headward at the expense of the 
other. If the tilting that affects 
them is part of a general upiifl. 
the divide migrates toward the 
axis of uplift. 

eamptonite (camp'-ton^te) A lam- 
prophyre composed essentially of 
plagioclase (usually labradorite) 
and brown hornblende (usually 
barkevikite). 

Canada balsam (can'-a-da) A natu- 
ral cement used in mounting 
^lecimens for microscopic anal- 
ysis; it is exuded as a viscous, yel- 
low-green oleoresin by the balsam 
fir tree. 

Canadian (Ca-na'-di-an) Lower 
Ordoviaan of North America. 

canal 1. An artificial watercourse 
cut through a land area for navi- 
gation. drainage, or irrigation. 2. 
A long narrow arm of the sea con- 
necting two larger stretches of 
water; usually extending hr in- 
land. 3. A cave passage partly 
filled with water. 4. A hollow ves- 
sel, passage* or groove in an in- 


vertebrate animal. 

e a nnel coni (can'-nel) A variety of 
bituminous coni of uniform and 
compact fine-grained texture, 
gcnorally nonbanded. that con- 
sists dominantly of spores. It has 
a dull to waxy luster and a con- 
choidal fracture. It is attrital, high 
in volatiles, ignites easily, and 
burns with a luminous smoky 
flame. Cf: boghead coal; torban- 
ite, 

cmad shale A black shale formed 
by the accumulation of sapropels 
accompanied by a considerable 
quantity of inorganic material, 
chiefly silt and cla^ 

canyon (can'-yoo) A stream-cut 
diasm or gorge, the sides of which 
are composed chffs or a series 
of cliffs rising from its bed. Can- 
yons are characteristic of arid or 
semiarid regions where downcuc- 
ting by streams greatly exceeds 
weathering. Sometimes spelled 
caftoD. See also: submarine can- 
yon. 

capahie fanlt (ca'-pa-ble) A fault 
defined by the Nuclear Regulato- 
ry CommissioD as one that is **ca- 
pabk** of *^iiear future** move- 
ment; in general, a hultod yhich 
there has bees movement within 
the last 35,000 years. The defini- 
tkm was developed for use in the 
siting of nuclear power plants. Cf : 
active Jault 

capacity (ca-pac'-i-ty) 1. The abili- 
ty of acurrent of water or wind to 
traospoit detritus, as measured 
by the quantity it can carry past s 
given point in a unit of time. Cf: 
eompMnee. 2. The ability of a 
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soil to hold water. 3. The yield of 
a pump* welit or reservoir, 
cape A relatively extensive land 
area jutting seaward from a conti- 
nent or large island; a projecting 
point (e.g. Cape Hatteras. N.C) 
or peninsula (e.g. Cape Cod* 
Mass.) 

capttlarity (cap-U-lar^^-ty) The ac- 
tion or condition hy whidi a fluid, 
such as water, is drawn up in 
small interstices or tubes as a re- 
sult of surface tension, 
capillary (cap'-il-lar-y) 1. Said of a 
mineral that forms hairlike or 
threadlike crystals, e.g. millerite. 
2. Said of tubes or interstices with 
such small openings that th^ can 
retain fluids by capillarity. 
capillary oondnetivity The ability 
of an unsaturated soil or rock to 
transmit water or another liquid. 
For water, it increases with the 
moisture content, from zero in a 
dry material to a maximum equal 
to the permeability coefficient 
capillary fringe The lower subdivi- 
sion of the aone of aeration, im- 
mediately above the water table, 
in which the interstioes are filled 
with water under pressure less 
than that of the atmosphere, be- 
ing continuous with the water be- 
low the water table but hdd 
above it by surface tension. Syn: 
zone of capillarity, 
ca pil l a ry iatentioe An opening 
small enough to hold water by 
surface tensioo at an appreciable 
height above a free water surface. 
Of; subcapillary interstice; super- 
capillary interstice. 


of water by capillarity. Syn: capil- 
lary flow; capillary movement 
capillary prenure The difference 
in pressure across the interface be- 
tween two immiscible fluid phases 
jointly occupying the interstices 
of a rock. It is due to the tension 
of the interfadai surface, and its 
value depends on the curvature of 
that surface. 

capillary water 1 . Water held in, or 
moving through, small interstices 
or tubes by capillarity. The term 
is considered obsolete by the Soil 
Sdence Society of America. 2. 
Water of the capillary fringe. 
cap rock 1. In a salt dome, a body 
of anhydrite and gypsum, with 
minor caldte and sometimes sul- 
fur, that overlies the salt body, or 
plug. 2. A comparativdy impervi- 
ous stratum immediatdy overly- 
ing an oil- or gas-beanng rock, 
eaptnre (cap'-tuie) 1. Substitution 
in a crystal lattice of a trace ele- 
ment for a common dement of 
lower valence, e.g., for 

K+. Cf. camouflage. 2. piracy. 
carapace (car'-a-pace) A bony or 
chitinous case covering the dorsal 
part of an animal, 
carat (car'-at) A unit of wdght for 
diamonds, pearls, and other 
gems. The metric carat, equal to 
0.2 gram or 200 mg, is standardm 
the prindpal countries of the 
world. Not to be confused with 
karat 

cavMde (car'-bide) A mineral com- 
pound that is a combination of 
carbon with a metal. An example 
is cohenitc, (Fc.Ni,Co) 3 C 
earbonaeaona (car-bo-na'-oeous) 
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l.Said of a rock or sediment that 
isrich in carbon; coaly. 2.Said ofa 
sediment containing organic mat- 
ter. 

carbonaiio (car-bo-na'-do) An 
opaque aggregate composed of 
minute diamond particles, form- 
ing a mass with granular structure 
and superior toughness. It is used 
as an industrial diamond, Cf: 
bort; ballas. Syn; black diamond. 
carbonate (car'-bon-ate) 1. A min- 
eral compound characterized by a 
fundamental anionic structure of 
C03‘ Calcite and aragonite. 
CaCO). are examples of carbon- 
ates. Cf* borate: nitrate. 2. A sedi- 
ment formed of the carbonates of 
calcium, magnesium, and/or iron, 
e.g. limestone and dolomite, 
carbonation (car-bon-a' tion) 1 A 
process of chemical weathering 
involving the transformation of 
minerals containing calcium, 
magnesium, potassium, sodium, 
and iron into carbonates or bicar- 
bonates of these metals by carbon 
dioxide contained in water. Syn: 
carbonatization. 2. Introduction 
of carbon dioxide into a fluid, 
carbonatite (car-bon'-a-tite) A car- 
bonate rock of apparent magmat- 
ic origin, generally associated 
with kimberlites and alkalic 
rodcs. Carbonatites have been 
variously explained as derived 
from magmatic melt, solid flow, 
hydrothermal solution, and gase- 
ous transfer. A carbonatite may 
be caldtic or dolomitic. 
caiboB dioxide A coloriess, odor- 
less. nonpoisonous gas. CO2, that 
is a normal part of the ambient 


air. 

Garboaiferous (Car-bon-if -er-ous) 
The MLssissippian and Pennsyl- 
vanian periods combined, ranging 
from al^ut 345 to about 280 mil- 
lion years ago; also, the corre- 
spon^ng system of rocks. In 
l^opean usage, the Carbonifer- 
ous is considered as a single peri- 
od and is divided into upper and 
lower parts. The Permian is some- 
times included. See also: age of 
amphibians: age of coaL 
carbonixatioD (car'-bon-i-za'-tion) 
1 . In the coalihcation process, the 
accumulation of residual carbon 
by the progressive changes under- 
gone in organic matter and 
decomposition products. 2. The 
slow decay under water of organic 
matenai, plant or animal, result- 
ing in a concentration of carbon 
as a film showing more or less dis- 
tinctly the form and structure of 
the original tissue. .1. The conver- 
sion into carbon of a carbona- 
ceous substance by driving off the 
other ingredients, as in the char- 
ring of wood. 

carbon monoxide A colorless, 
odorless, highly toxic gas, CO. 
that is a major air pollutant and a 
normal byproduct of the incom- 
plete combustion of fossil fuels, 
carbon ratio 1. The ratio of the fix- 
ed carbon in a coal to the fixed 
carbon plus the volatile hydrocar- 
bons. 2. The ratio of the most 
common carbon isotope (C^^) to 
other of the less common isotopes 
(Cl3 or C*^), or the reciprocal of 
oae of these ratios. If unspecified, 
the term generally refers to the 
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ratio (Ct2/Ci’) 

carbon-ratio theory The hypothe- 
sis that ID any region the specific 
gravity of oil vanes inversely with 
the carbon ratio of the assoaated 
roals. As the percentage of fixed 
carbon in the coal increases as a 
result of metamorphism. the oil 
becomes lighter, i.e. higher in 
volatile hydrocarbons. 
carbon-14 A heavy radioactive iso- 
tope of carbon having a mass 
number of 14 and a half-life of 
5730jt:40 years. (The figure 
5568^ 30 IS also used ) It is pro- 
duced in nature by the reaction of 
atmosphenc nitrogen with neu- 
trons produced by cosmic-ray 
collisions, and artihaally by at- 
tnr«sphenc nuclear explosions 
Car^n-14 is useful in dating and 
tracer studies of matenals directly 
or indirectly involved with the 
earth's carton cycle dunng the 
last 50,000 years. Symbol. 
Partial syn: raduxarbott 
carbon-14 dathtg A method of de- 
termining an age m years by mea- 
sunng the concentration of car- 
bon- 14 remaining in an organic 
matenal, usually formerly hvmg 
matter. It is based on the assump- 
tion that assumlation of carboo- 
14 ceased abruptly on the death of 
an organism and that it thereafter 
remained a closed system. The 
method is useful in determining 
ages m the range of 500 to 30,000 
or 40,000 years. 

Carbonindum (Car-bo-nin'-dum) 
Trade name for a synthetic sub- 
stance (sihcon carbide) used as an 
abrasive and as a refractory 


matenal. It is identical with the 
mineral moissanite. 

GanUnal (car'-di-nal) adj. Pertain- 
ing to the hinge of a bivalve 
shell. — n. A cardinal part; e.g. a 
cardinal tooth. 

Carlsbad twin (Carls'-bad) A type 
of crystal twinning common id 
feldspar, especially orthoclase. It 
IS a penetration twin in which the 
twinnmg axis is the c crystallo- 
graphic axis and the compQsItiaD 
surface is irregular, 
camallife (car'-nall-ite) A milk- 
white to reddish orthorhombic 
minetal: KMgCl3-6H20. It oc- 
curs as a saline residue and is a 
raw matenal of fertilizer manufac- 
ture in some European districts. 
cameUan (car-nel'-i-an) A translu- 
cent red or orange-red variety of 
chalcedony, containing iron im- 
punties. It IS used for seals and 
signet nngs. 

carnivore (car'-ni-vore) An organ- 
ism that nourishes itsdf mainly 
by feeding on other animals, hv- 
mg or dead. Adj: carnivorous, Cf: 
herbivore. 

carootite (car^-no-tite) A strongly 
radioactive, canary-yellow to 
greenish-ydlow secondary miner- 
al K2(U02)2(V04)2-3H20. An 
ore of uranium and vanadium, it 
occurs as a powdery incrustation 
or in loosely coherent masses, 
chiefly ID sandstone (as in the 
western U S.). 

Carolina bay (Gar-o-li'-na) Any of 
vanous ovate depressions, gener- 
ally marshy, of a t3rpe occurring 
abundantly on the coastal plain 
from southern New Jersey to 
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Florida. Their origin has been at- 
tributed to meteorites, upwdling 
springs, eddy currents, and solu- 
tion. 

Carrara marble (Car-ra'-ra) A gen- 
eral name for the marbles quar- 
ried near Carrara, Italy. The pre- 
vailing colors are white to bluish, 
or white with blue veins A fine 
grade of statuary marble is in- 
cluded. 

cartography (car-tog'-ra-phy) 1 . 
The science and art of construct- 
ing maps and charts, from survey- 
ing of the ground to the final 
printing of the map. 2. The study 
of maps as scientific documents 
and works of art 

cascade (cas-cade') 1 A series of 
small closely spaced waterfalls or 
steep rapids 2. A bed that buck- 
les into a series of recumbent folds 
as it slides down the flanks of an 
anticline under gravity. 

Cascadia (Cas-ca'-di-a) One of the 
borderlands proposed by Schu- 
chert, in this case along the west- 
ern margin of North America, 
partly at sea, partly inland. Most 
of the evidence adduced for the 
existence of Cascadia is now oth- 
erwise interpreted. Possibly there 
were minor offshore lands in 
places, and some former conti- 
nental material may have disap- 
peared by undenhnisting at the 
edge of the continent, but the 
foundering of extensive lands into 
the Pacific Ocean basin is not cask- 
sidered a tenable concept, 
cafe-hardeahig The process by 
which the surface of a porous 
rock, especially sandstone or tuff, 


is coated by a cement or desert 
samishf formed by evaporation 
of mineral-bearing solutions, 
easing Heavy metal pipe, lowered 
into a bore hole during or after 
drilling and cemented into place. 
It prevents the sides of the hole 
from caving, prevents loss of drill- 
ing mud or other fluids into po- 
rous formations, and prevents un- 
wanted fluids from entering the 
hole. 

casing-head gas Unprocessed 
natural gas produced from a 
reservoir containing oil. Such gas 
contains gasoline vapors and is so 
called because it is usually pro- 
duced under low pressure 
through the casing head of an oil 
wdl. 

cassiterite (cas-sit'-cr-ite) A brown 
or black tetragonal mineral: 
SnC> 2 . It is the principal ore of tin. 
See also: wood tin; stream tin, 
cast 1. Secondary rock or mineral 
matter that fills a natural mold, 
produang a replica of a fossil 
shell or skeleton. 2. A sedimen- 
tary structure representing the iu- 
fillmg of an original mark or 
depression made on top of a soft 
bed and preserved as a solid form 
on the underside of the overlying 
bed, e.g. a flute cast or load cast 
easting 1. Something that is cast 
out or off. esp. a worm casting or 
a fecal pellet 2. The configura- 
tion of a surface characterized by 
sedimentary casts, e.g. **loBd cast- 
ing’*. 

cataeiaais (cat-a-das'-is) Rock 
deformation accomplished by 
fracture and rotation of mineral 
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gratns or aggregates; crudimg 
and granulatkxi.Sc^ alsoieoaiolaj- 
ite, 

catadaaite (cat-a-das'-ite) A meta- 
morphic rock produced by ouu- 
dam e.g. a tectonic breocn. 
cattariaafir (cat-a-das'-tic) Pertain- 
tng to the structure prodnoed in a 
rock by the action ol scwere me- 
chanical stress during dynamic 
metamorphisin; characteristic 
features mdude the bending, 
breaking, and granulation of the 
minerals. Also, said of the rocks 
exhibiting such structures. See 
also* mortar structure. ^ 
catadynsi (cat'-a-dysm) Any geo- 
logic event that produces sudden 
and extensive changes in the 
earth’s surface; e.g. an exocpnoD- 
ally violent earthquake Adj: 
cataclysmic; cataclymaL Cf 
CfJtastrophe. 

catanorm (cat'-a-nonn) Theoedi- 
cal calculatkm of mincrala in a 
inetamorphk rode of the Anfo- 
20 HC, as indica t ed hy diemkai 
analyses. Cf: matmorm; cpmarm. 
catmncl (cat'-a-rad) 1. A water- 
fall, usually of great vohini& m 
whidi the vertical descent is con- 
centrated in one sheer dropL Cf: 
cascade. 2. A series of sleep rqp- 
aoh in a large river. e.g. the f&e 
3. An overwlieiinuig nnh of wa- 
ter, a flood. 

catastrophe (captasT-no-phc) A 

turn, ascribed to eiffplMU i Bi or 

phyrical coadhinns aad the » 
habitants of the eardi*ii sadaoe; 
e.g. the Noadno flood, or Mca- 


tattxrn of an entire tuma. Cl: 
anaefyssn. 

catadrophtaa (ca-tas'-tro-phtsm) 

1. The doctrine that sudden vk>- 
lent. short-Kved, more or less 
worldwide events outside our pre- 
sent experience or knowledge of 
natme have greatly modified the 
earth’s crust. 2. The doctrine that 
Che pre s e n t configuratKm of the 
esrth’s crust, as well as the distri- 
hutxm of living beings, ts'mainly 
the result of ’’a great and sudden 
revolution” (Cuvier) of 5000 or 
6000 years ago. and by extension 
that geologic processes of the past 
were of modi greater mteasity 
than those of the present 3. The 
doctrme that chang e s in the 
earth’s firana and flora are ex- 
plained by recurring catas- 
tiophes, followed by creation of 
ififferent organisms.— Cf: unifarm- 
Uariotusm. 

caiBMK (cat’-a-zone) kataame 

cagehBNWt area (catch’-ment) 1. 
As applied to an aquifer, the nr- 
lAoigip area and all areas that 
contribute water to it. 2. The 
paved or waterproofed area of a 
storage reservar . 3. dramage 

calM of 

enters on hfers. Most are 
thca^tf to be of k origin. 

2. A aequenoeof soils of dKNit the 

parent malerid imder riasOar di- 
m s tic oonditiooa. but bavins dif- 

cation (cat'-i-on) An ion that bean 
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ciTity 


a positive charge, 
catioii exchange base excAonge 
callinite (cat'*lin-ite) A red in- 
durated clay from the upper Mis- 
souri River valley region (SW 
Minnesota), formerly used by the 
Dakota Indians for making 
tobacco pipes; a pipestone. 
catoctia (ca-toc'-tin) A residual 
knob, hill, or ridge of resistant 
material nsing above a peneplain 
and preserving on its summit a 
remnant of an older peneplain. 
Named after Catoctin Mountain, 
Maryland St, Virginia Cf: monad- 
nocJL 

€at*s-eye A greenish, chatoyant 
variety of chrysoberyL 
cauldron subsidence (caul'-dron) 
1. A structure resulting from the 
lowering along a steep ring frac 
turc of a more or less cylindrical 
block into a magma chamber; 
usually assiiciated with ring dikes. 
In surface cauldron subsidence 
the nng fracture penetrates the 
surface of the earth; in under- 
ground cauldron subsidence it 
does not. 2. Die process of form- 
ing a cauldron subsidence, 
cave 1. A natural cavity, recess, 
chamber, or series of chambers 
and galleries beneath the surface 
of the earth, large enough for a 
person to enter. Cf: cavern, 2, In- 
formally, any natural rock shd- 
ter. e.g. a cliff overhang. 3. sea 
cave, 

cave breeda Angular fragments of 
limestone that have fallen to the 
floor from the roof and sides of a 
cave and that are cemented with 
calcium carbonate or occur in a 


matrix of cave earth. See also: col- 
lapte breeda: solution breccia, 
cave eoral A rough, knobby cave 
depoftt of caldte that resembles 
coral in shape. 

cave earth Deposits of day, silt, 
sand, or gravd flooring or filling 
acave passage. In a more restrict- 
ed sense, cave earth tndudes only 
the flner fractions. Syo: filL 
cave ice Ice formed in a cave by 
natural processes, 
cave maihle cave onyx, 
cave onyx A compact banded 
deposit of caldte or aragonite 
found in caves, capable of taking 
a high polish, and ^pscmhling true 
onyx in appearance. See also: 
dripstone: flov/sUme: onyx marble: 
travertine, Syn: caw marble, 
cave pearl A smooth, rounded 
concretion of caldte or aragonite, 
formed by predpitation of con- 
centric layers around a nudeus 
and characterized by radial crys- 
tal structure. 

caver One who engages in cave ex- 
ploration as a bobby. Syn: spe- 
hinker. See also: spdeoiogisL 
caveni (cav'-cm) A syn. of cave, 
with the implicatioa of large size; 
a system or series of caves or cave 
chambers. 

caveraons (cav'-ern-ous) Contain- 
ing caverns, odls, or coarse pore 
spaces; as in limestones and odlu- 
lar volcanic rocks, 
cave syilHB 1. A group of caves 
that are connected or hydrologi- 
cally related. 2. A complex cave. 
Syn: cavern system, 
c a v it y (cav'4Hy) 1. A solutioiial 
hollow in a hmestooe cave. 2. A 
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CenoBoic 


small hollow in caveraous lava. 
c axis 1. One of the crystallo- 
graphic axes used for reference in 
crystal description. It is oriented 
vertically. 2. In deformed rocks, 
e g. in simple shear, the c axis lies 
in the unique symmetry plane and 
normal to the movement plane. In 
progressive simple shear it lies 
normal to the shear plane. See 
also: <2 axis; b axis, 
cay A small, low coastal island or 
emergent reef of sand or coral; a 
Hat mound of sand and admixed 
coral fragments, built up on a reef 
flat at or just above high-tide lev- 
el. Term ts used esp. in the West 
Indies where it is pronounced 
**key*\ Etymol; Spanish cayo, 
*'sboal or reef’. Cf: key, 

Cayugan (Ca-yu'-gan) Upper 
Silunan of North America. 

CDP common depth poinL 
ccleatite (cel-es'-tite) An ortho- 
rhombic mineral, SrS 04 . The 
principal ore of strontium, 
cellular (cd'-lu-lar) Said of the tex- 
ture of a rock characterized by 
openings or cavities, which may 
or may not be connected, llie 
term is usually applied to cavities 
larger than pores and smaller 
than caverns. The syn. vesicular 
is preferred when describing igne- 
ous rocks. Cf: porous: cavernous. 
Celsliia scale (Cel'-si-us) A ther- 
mometric scale, proposed in 1742 
by Anders Celsius, with (T as the 
melting point of ice and lOCf as 
the boiling point of water. Fm*- 
merly termed the centrigrade 
scale. 

canent (ce-mentO 1. Chc^caUy 


precipitated mineral material that 
occurs in the spaces among the 
grains of a sedimentary rock, thus 
binding the grains into a rigid 
mass. The most common cements 
are silica, carbonates, and iron ox- 
ides. 2. Ore minerals, e.g. gold, 
that are a part of. or have re- 
placed, mineral cement. 3. A 
manufactured gray powder which 
when mixed with water makes a 
plastic mass that will or 

harden. See also: Portland cement; 
concrete. 

cementation (ce-mcn-ta'-tion) The 
process by which clastic sedi- 
ments are converted into rock by 
precipitation of a mineral cement 
among the grains of the sediment, 
cement rock Any rock that is capa- 
ble of furnishing cement when 
processed, with little or no addi- 
tion of other material; specif, a 
clayey limestone that contains 
alumina, silica, and lime in ap- 
proximately the required propor- 
tions. 

cenote Ice-no'-te) In Yucatw, 
Mexico, a vertical shaft in lime- 
stone, open to the surface, that 
contains standing water. Etymol: 
Mayan, tzonoL 

Ceaozolc (Ce-no-zc'-tc) The latest 
of the four eras in tu which geolog- 
ic time is divided; it extends from 
the doac of the Mesozoic Era, 
about 65 million years ago, to the 
present. The Cenozoic Era is sub- 
divided into Tertiary and Quater- 
nary periods, or, on a different ba- 
als, into Palepgene and Neogc' 
periods. Syn: Cainoaoic See alsc 
agp of mammals. 
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center line (oen'-ter) A line that 
continuously bisects a feature 
(such as a stream, a strip of land, 
or the bubble tube in a spirit lev- 
el); specif, the line connecting op- 
posite comers of a quarter section 
or quarter-quarter section, or the 
line extending from the tme cen- 
ter point of overlapping aerial 
photographs through each of the 
transposed center points, 
center of gravity That point in a 
body or system of bodies through 
which the resultant attraction of 
gravity act.s when the body or sys- 
tem IS in any position: that point 
from which the body can be sus- 
pended or poised in equilibrium 
in any position. 

center of instrument The point on 
the vertical axis of rotation (of a 
surveying iristrumCiit) that is at 
the same elevation as that of the 
oolhmation axis when that axis is 
in a horizontal position. It is at or 
near the intersection of the hon- 
zontal and vertical axes of the in- 
strument 

center of symmetry A point within 
an object through which any 
straight line extends to similar 
points on the object at equal dis- 
tances in opposite directions, 
centigrade scale (ceo'-ti-grade) 
Celsius scale. 

central eruption (cen'-tral) Ejec- 
tion of debris and lava Hows from 
a central point, forming a more or 
less symmetrical volcana 
central roeiidUui The line of longi- 
tude at the center of a map projec- 
tion; the meridian about which 
the geometric properties of a map 


projecdoo are symmetric and 
which is a straight line on the 
map. It is used to determine the 
directions of axes of plane coordi- 
nates. See also: principal meridi- 
an. 

centriiugid replacement (cen-trif- 
u-gai) Mineral replacement in 
which the host mineral is replaced 
from its center outward. Cf: cen- 
tripetal replacement 
centripetal replacement (cen-trip'- 
e-tal) Mineral replacement in 
which the host mineral is replaced 
from its penphery inward. Cf: 
centrifugal replacement 
centrosphere (cen -fto-sphere) The 
central core of the earth, com- 
posed of heavy material and mak- 
ing up most of its mass. Syn: 
barysphere. 

cephaton (ceph'-a-lon) The anteri- 
or region or head of a trilobtie or 
crustacean. PI- cephala. Etymoi: 
Greek, "head”. 

cephalopod (ceph'-a-lo-pod) A ma- 
rine moUusk of the class Ceph- 
alopoda, charactenzed by a head 
surrounded by tentacles and, in 
most fossil forms, by a straight, 
curved, or coiled calcareous shell 
divided into chambers by trans- 
verse septa. Range, Cambrian to 
present. 

ceratitc (oer'-a-tit^ Any anuno- 
noid bdonging to the order 
Ceratitida, characterized by a 
shell having sutures with serrate 
lobes and, in some groups, by an 
ornamented shell. Range, Permi- 
an to Triassic. 

cenudte (oe-nis'-site) A mmeral, 
PbCO}, a member of the arago- 
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oite group. Orthorhombic. An 
ore of lead, commonly formed by 
the oxidation of galena, 
cf. 1. in paleontology to indi- 
cate that a specimen is very cliise- 
iy comparable to, but not certain- 
ly tilt same as, those of a named 
species; it implies more certain 
similarity than off. 2. Used in this 
dictionary and other reference 
works to mean “compare**. — Ety- 
md: Latin conferre, “to com- 
pare”. 

cfs Cubic feet per second, a meas- 
Ui'c of the amount of water pass- 
ing a given point 
chain 1 . The legal unit of length for 
the survey of public lands of the 
United States. The chain is the 
equivalent of 20.13 m. The name 
is derived from Edmund Gunter’s 
chain, which was a series of links 
connected by rings. The advan- 
tage in measuring 'n chains is that 
10 sq chains = 1 acre 2. Any .se- 
nes of related or similar natural 
features, e.g. chain of mountains, 
islands, or lakes 

chain coral A colonial coral (esp 
one belonging to the family 
Halysitidae) characterized, in 
plan view, by cylindrical, oval, or 
subpolygonal corallites joined 
together on two or three sides to 
form a branching, chainlike net- 
work. 

chaining (chain'-ing) A term that 
was applied onginally to measur> 
ing distances on the ground by 
means of a $urveyor*s chain, but 
later to the use of either a chain or 
a tape. The term “chaining” is 
-now preferred (for historical and 


legal reasons) for surveys of the 
U.S. public-lands system and 
‘*tapuig” for all other surveys, 
chain silicate inosibcate. 
chalcanthlte (chal-can'-thite (kal- 
can'-thite]) \ blue iriclinic miner- 
al- CuS 04*SH20. It is a minor 
ore of copper. Syn. blue yitrioL 
ehaJeedony (cha]-ced*-r.-ny [kal- 
ced'-o-nyj) A cryptocrystalline 
variety of quartz It is commonly 
microscopically fibrous, may be 
translucent or semitransparent, 
and has a nearly waxlike luster. 
Chalcedony is the rnatenal of 
much chert, and often occurs as a 
deposit filling or lining cavities in 
rocks. Sec also: agate. 
chalcodte (chal'-co-cite [kal'-co- 
site]) A black or dark lead-gray 
mineral: CU2S It has a metallic 
luster, occurs in orthorhombic 
crystals or massive, wd is an im- 
portant ore of copper. 

^Icopfaile element (cha I' phile 
[kar-co-phile]) 1 An element that 
tends to concentrate in sulfide 
minerals an- . ores. 2. An element 
concentrateo in the sulfide phase 
of meteorites and that is probably 
concentrated in the earth’s mantle 
relative to its crust and core. Cf. 
lithophile element; sidemphilc ele- 
ment 

cbalcopyrite (chal-co-py' riie [kal- 
co-py’-ritcj) A bnght brass-yel- 
low tetragonal mineral: CuFeS2. 
It IS generally found massive and 
constitutes the most important 
ore of copper. Syn: copper pyrites. 
chalk A soft, earthy, fine-textured, 
usually white to light gray lintc- 
stooe of marine origin, consisting 
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aliTK>st wholly of calcite, formed 
mainly by shallow«water accumu- 
lation of calcareous tests of float- 
ing microorganisms (chiefly 
foraininifers) and of ground-up 
remains of calcareous algae (such 
as c(Kcohths and rhabdoliths). 
The rock may include the remains 
of bottom-dwelling forms (e.g. 
ammonites, echinoderms. and 
pdecyptKls), and nodules of chert. 
The bat known and most wide- 
spread chalks are of Cretaceous 
age, such as those exposed in cliffs 
on both sides of the English 
Channel Etymol; Old English 
cealc, from Latin calx, “lime**- 
chalybeate (cha-lyb'-e-atc [ka-lib'- 
c-ate]) An adj. applied to water 
strongly flavored with iron salts 
or to a spring yielding such water. 
Etymol: Greek, an ancient tribe of 
ironworkers in Asia Minor, 
chamber (cham'-ber) 1 An en- 
largement of a cave passage, 
forming a room. 2 The funda- 
mental unit of a foraminiferal test, 
consisting of a cavity and the wall 
surrounding it. 3 Gne of the regu- 
lar, juxtaposed, hollow structures 
formed by the skeleton of certain 
s{)ongcs 4. An internal division of 
a cephalopod shell. 

Cliamplainian (Cham-plain'-i-an) 
Middle Ordovician of North 
America. 

chance packing A random combi- 
ration of systematically packed 
I rains surrounded by. or alternat- 
ing with, grains packed haphaz- 
aidly The average porosity of a 
chance-packed aggregate of uni- 
form spheres is slightly less than 


40%. 

Chandler wobble (Chand'-ler) An 
aspect of the earth’s rigid body 
motion that departs from simple 
or pure spin. It completes a cycle 
in about 428 days, 
channel 1. The dMpest portion of 
a stream, bay. or strait. 2. The 
part of a b^y of water deep 
enough to be used for navigation 
through an area otherwise too 
shallow. 3. A large strait, as the 
English Channel. 4. A linear cur- 
rent mark on a sedimentary sur- 
face.0.5-2m wide, 20-50 cm deep, 
and up to 30 m long. It is best 
developed in a turbiiite sequence. 
5. A groove in an invertebrate, 
such as the one that winds down 
the columella near its base in 
some gastropod shells and termi- 
nates in the si phonal notch or in 
the canal. 

channel capacity The maximum 
flow which a given channel is ca- 
pable of transmitting without 
overtopping its banks. See bank- 
full stage. 

channel-fill deposit A deposit in a 
stream channel, esp. where the 
transporting capacity of the 
stream is insufficient to remove 
the matenal supplied to it. 
channel flow Movement of surface 
runoff in long narrow depressions 
or troughs bounded by banks or 
valley walls that slope toward the 
channel. 

channelizatfoa (chan'-nel-i-za’- 
tion) The straightening and deep- 
ening of a stream channel, to per- 
mit the water to move faster, to 
reduce flooding, or to drain 
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marshy acreage for farming 

channelHBQntli bar A bar bwN 
where a stream enters a body of 
standing water, resultmg from de- 
crease in the stream's veloaty. 

rhaanfi pattern The coobgiiraticm 
of a hmited reach of a nver chan- 
nel as seen from an airplane 
Recognized patterns inrlude 
meandenng. braided, sinuoiis. 
and relatively straight. 

channel sample A oomposilc rock 
sample, generally taken across the 
face of a formation or van to give 
an average value 

ebamiel sand A sand or sandstone 
deposited in a stream bed or other 
channel aodal into the underly- 
ing rocks If exposed, such sait^ 
may contain gold or otha valua- 
ble minerals, if buned. they may 
contain oil or gas See also sho^ 
string sand 

channel storage The volume of wa- 
ter in a stream channel above a 
given measunng pomi at a given 
moment 

channel wave A wave that is 
propagated in a low -velocity layer 
within the earth, or in the ocean 
or atmosphere 

chaos icha*-os [kay'-osp A gigan- 
tic breccia associated with thrust 
faulting. coriSLsting of large and 
small blocks of irregular shape 
and different ages, with little fine- 
grained matenai Type example 
the Amargosa chaos m Dmth 
Valley. Calif, in which blocks 
range up to 800 m m length Cf 
melange. 

chaotic terrain (cha-oc'-ic) Re- 
gions on Mars, first seen in 1969 


on Manner 6 images, that are 
topographically tow and consist 
of irregular ndges. apparently 
formed at the expense of higher 
cratered terrain It has been lotcr- 
preled as a toture of thermokarst 
topography 

char The solid, carbonaceous resi- 
due that results from uicomplete 
combustion of organic material 
It can be burned for heat, or, if 
pure, processed for production of 
activated carbon for use as a fil- 
tenng medium 

characteristic fossil (char'-ac-ter- 
is'-tic) A fossil speaes or genus 
that IS charactenstir of a strati- 
graphic unit (formation, zone se- 
nes, etc ) or time unit It iseithei 
confined to the unit or ts particu- 
larly abundant in it Inappropn- 
atesyn wdexjosstl Syn diagnos- 
tic fomL 

dhaxgp In seismic work, the explo- 
sive combination employed for a 
shot defined by the quantity and 
type of t plosive used 
clntrnockite (char'-nock-ite) An 
orthopyioxene-beanng granite 
Most classifications require that 
quartz constitute at least 20% ot 
the fdsic constituents and that the 
ratio of dlkali Mdspar to total 
feldspar fall between 40?f and 
90% Cb^mockite is commonly 
found only <iii granuhte-faaes ter- 
ntnes. and high temperature and 
pressure are generally thought to 
be essential to its formation 
chart 1. A special-purpose map, 
esp one designed for purposes of 
navigation, such as a bathymetric 
chan 2. A base map conveying 



infoniifttion alKmt tomediB^ 
cr tban the purely geograpliic. 
chart irtiM The plane or level to 
yMdk fomufings on a chart are 
referred, usually low water, 
chaau 1. A deep breach, deft, or 
opening in the earth's surface, 
such as a yawning fissure or nar- 
row gorge; e.g. the Ausabic 
Qiasn near Keescville. N. Y. 2. A 
deep reoess eatending bdow die 
floor of a ca¥e.~Syn' iUffss. 
chatoyancy (cha-toy'-an-cy) An 
optk^ phenomenon, possessed 
by certain minerals in reflected 
light, in which a movable wavy or 
silky sheen is ooncentnited in a 
narrow bond of Kght that changa 
its position as the mineral is 
turned. It results from the reflec- 
tion of light from minute, paialld 
fibers, cavicies or tubes, oi^needle- 
likc indosions within the mineral. 
The effect may be seen on a cabo- 
choo-cot gemstone such as a 
dirysoberyl ^caV$reyc'\ 
ehatoiraBt (cha-toy'-ant) adj. Said 
of a mineral or gemstone poMcsa- 
ing chatoyancy or having a 
diangeable luster or color mailed 
by a narrow band of light. — o. A 
chatoyant gem. 

chatteramrl (chat'-cer-marV) A 
small, curved scar made by vibra- 
tory chipping of a bedrod surfsce 
by rode fragncients carried to the 
base of a glacier. Each mail is 
roughly transvcfie to the directioa 
of me movement, and usually ooQ- 
vea toward the direction from 
whidi the ice moved. Cf: cnesaeu- 
tkfiacture. 

Chauiauqpnu (C3iau-tau*-qnaa) 


Uppennost Devonian of North 
Aflseiica. 


chdaliou (che-la*-tioD (ke-la*- 
tkmp The taking-up or rdease of 
a metallic ion by an organic mole- 
cole; base exchange by means of 
an orguuc compound. It may be 
important in weathering, 
chemicul actfvily (chem -i-cal) oc- 
tivUy 

demical lifitoiiff A rock com- 
posed predominantly of caldte, 
fonned by direct chemical 
pr eerpitatioo or by consohdation 
of calcareous ooze, 
c hemica l oxygen demand The 
amount of oxygen required for the 
Qudatioii of the organic matter in 
a water sample or a water body 
Abbrev: <X>D. Cf: biochemical 
oxygen demand. $yn: oxygen de- 
mand. 


chemical puteatial An intensive 
quantity of a component in a sys* 
tenu equal to the change of the 
Gibbs free energy of the system, 
with the change in the number of 
moka mL the temperature, pres- 
sure, and number of moles of the 
other components bemg kept con- 
stant. It is defined at each point of 
the system. See dso: Gifdja free 
energy; miensiwe variable. 


A rtahle remanent magnetizatioa 
caused by the skiw growth of 
magnetically ordered mineral 
grains in the presence of a mag- 
netic Ud* e.g. during such pro- 
oeaBS as oxidatioo, reductioo, or 


chemied weathering The process 
of wodhering by which diemioai 



reactions (hydrolysis, hydration, 
oxidatioii. carbonatioQ. ion ex- 
change. and solutitm) transform 
rocks and minends into new 
chemical oomhinatioos that are 
stable under conditions prevailing 
at near the earth's surfeoe; e.g. 
the alteration of ortboclaae to 
kaolinite. CY* mechanical weather- 
ing, Syn: decomposition; decay. 
Chenier (che-oier') A long narrow 
wooded beach ridge or sandy 
hummock, 3 to 6 m high, forming 
roughly parallel to a prograding 
shoreline seaward oi marsh and 
mud-flat deposits (as along the 
coast of southern Louisiana), en- 
closed on the seaward side by 
fine-grained sediments, and rest- 
ing on peat or clay. It is well 
drained and fertile, often support- 
ing large evergreen oaks or pmc!: 
on higher areas; its width ranges 
from 45 to 450 m and its length 
may be several tens of kilometers. 
Etymol. French chine, **oak’*. 
I^ocally pronounced *'shio'-a-ree” 
chert A bard, dense microcrystal- 
hoe or cryplocrystalline sedimen- 
tary rock, consisting chiefly of in- 
terlocking crystals of quartz less 
than about 30 pm in diameter; it 
may contain amorphous silica 
(opal). It has oonchoidal fracture, 
and may be white or variously 
colored. Oicrt occurs principally 
as nodular or ooncretioiiary seg- 
regations. or nodules, in lime- 
stone and dolomitei and leas com- 
monly as layered deposits, or bed- 
ded chert; it may be an organic or 
inorganic precipitate or a replace- 
ment inoducl. The term flint is 


essentially synonymous, 
ehertification (diert'-i-fi-ca'-tioo) 
BssentialJy silidfication. capedal- 
ly by fioe-grauied quartz or chal- 
cedony. 

Che stcf ian (Chcs-ter'-i-an) Upper- 
most Misaissippian of North 
America. 

ehevroB fold (chev'-roo) A kink 
fold, the limbs of which are of 
equal length. Cf: xigsagfold, 
chiiastollte (chi-as'-to-lite) A varie- 
ty of andaluaite. in wbcb car- 
bonaceous unpurities are ar- 
ranged in a regular mannei along 
the longer axis of the crystal, in 
some varieties like the letter X 
(Greek ''chi**), whence the name. 
It is used for amulets, charms, 
and other costume jewdry 
chkkenwire anhydrite (chick'-eo- 
wire) Irregularly polygonal 
nodules of anhydrite (or pseudo- 
morpbous gypsum), 1 to 5 cm in 
diameter, separated by thin darfc- 
ei stnngers of other minerals, 
generally carbonates or clays. It 
may be diagnostic of sabkha 
depositio)ii. or the result of por- 
pbyroblasQc recrystdiization. 
Chile saltpeter Naturally occur- 
ring sodium nitrate. NaN 03 , oc- 
curring in caliche in noithem 
Chile. Cf: saltpeter, Syn; soda 
niter. 

chimney 1 A cylindrical, more or 
less vertic..* ^re body. 2. A chim- 
uey-shaped column of rock rising 
above its surroundings or isolated 
on the fsoe of a ste^ slope; a 
small, weathered outlier shaped 
like a sharp pmnade; a si^ 
stack. Syn: chimney rock. 3. A 
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choadrite 


vertical passage or opening in a 
cave. 4 . A conduit through whidi 
magma reaches the earth's sur- 
face. 

china clay A commercial term for 
kaolin which, after processing, is 
suitable for use in the inanufac 
ture of chinaware. 

chip sample A series of small 
pieces of ore or rock taken at 
regular intervals across a vein or 
exposure. 

chi-square test A statistical test 
that employs the sum of values 
given by the quotients of the 
squared difference between ob- 
served and existed (theoretical) 
frequencies divided by the expect- 
ed frequency. It enables assesa- 
ment of assoaation or commonal- 
ty in a population, and is used to 
determine equivalency of ob- 
served sample and expected popu- 
lation. 

chitia (chi'-tin [ky'-tin]) A resist- 
ant organic compound with the 
same basic carbohydrate struc- 
ture as cellulose, but containing 
nitrogen. It is a common constitu- 
ent of the arthropod exoskeletoo. 

chiton (chi'-ton [ky'-ton]} An in- 
vertebrate maruie mollusk, class 
Amphineura. the shell of which 
consists of eight overlapping cal- 
careous valves or plates. It is 
popularly called the **Goat of 
mail** shell. 

chlorapatite (dilor-ap'-a-tite) 1 . 
An apatite mineral in which chlo- 
rine predominates over fluorine 
and hydroxyl. 2 . A rare mineral of 
the apatite group: Ga5(K>4}3Q. 

chhnide (chlo'-ride) A compound 


of chlorine and a positive radical 
of one or more dements, 
chlorlnity (chlo-rin'-i-ty) The chlo- 
ride content of seawater, mea- 
sured by mass, or grams per kilo- 
gram of seawater, and including 
the chloride equivalent of all the 
halides. Syn: chlorine equivalent 
chlorite (chlo'-rite) A group of 
platy. moooclinic. usually green- 
ish minerals of the general for- 
mula: (Mg.Fc+2,Fc^'^)6AlSi30io 
(OHOg. Chlorites are associated 
with and resemble the micas; they 
may also be considered as clay 
minerals. They are widely dis- 
tributed. esp. in low-c^ade mcta- 
morphic rocks, or as alteration 
products of ferromagnesian min- 
erals. 

chloritizatioB (chlo'-rit-i-za'-tion) 
The replacement by, conversion 
into, or introduction of chlonte. 
chioritoid (chlo'-ri-toid) A mica- 
ceous mineral* Fc2Al4Si2O|0 
(011)4. It occurs in green to gray 
or grayish-black masses of brittle 
folia in metamorphosed argilla- 
ceous sedimenury rocks, and is 
related to the brittle micas. Mag- 
nesium may be present. 
Chonihrichthyes tCbon-dnch'-thy- 
es [Con-dnk -the-eze]) A class of 
vertebrates inducting fish with 
skeletons of cartilage rather than 
bone; esp. the sharks, 
cboodrite (chon'-dnte [con'-drite]) 
1 . A stony meteorite containing 
choodniies embedded in a fine- 
grained matrix of pyroxene, oli- 
vine. and nickel-iron with or with- 
cmt glass. They constitute more 
than 80 ?^ of meteorite falls. 2 . A 
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chroBOftnitigraplik imlt 


common trace fossil consisting of 
plantlike tunnel structures that 
radiate from a central vertical 
tube. It was probably the dwell- 
ing or feeding burrow of a marine 
worm. See also: fucouL 
choialmle (chon'-dnile [con'- 
drule]) A spheroidal granule, usu- 
ally about one millimeter in diam- 
eter, consisting chiefly of olivine 
and/or enstatite or bronzite, and 
occurring embedded in the frag- 
mental bases of many stony mete- 
ontcs (chondntes). 
chonolith (cbon'-o-lith [con'-o- 
lith]) An Igneous intrusion whose 
form IS so irregular that it cannot 
be classified as a laccolith, dike, 
sill, or othei recognized body. 
Chordata (Chor-da'-ta) A phylum 
of animals including those having 
a notochord, which in most forms 
IS repiesrnted by a bony spinal 
column The phylum includes the 
Vertebrata, and may or may not 
be considered U) include the 
protochordata. 

C horizon The layer of weathered 
bedrock at the base of a soil It 
has undergone little alteration hy 
organisms and is presumed to be 
similar in composituin to the 
matenal from which at least a 
portion of the overlying soil 
developed 

chromate (chro'-matc) A mineral 
containing the chromate ion 
Cr04”^. An example is chro- 
matite, CaCr04. 

chromatography (chro-ma-tog'-ra- 
phy) A general name for several 
processes of separating compo- 
nents of a sample by moving the 


sample in a mixture or soludoo 
over or through a medium using 
adsorption, partition, km ex- 
change, or other property in such 
a way that the different compo- 
nents have different mobilities 
and thus become separated, 
chromite (chro'-mite) A brownish- 
black to iron-black mineral of the 
spmel group:(Fe,Mg) (Cr,Al)204. 
It occurs in octahedral crys- 
uls as an accessory mineral in 
basic and ultrabasic igheous 
rocks, it also occurs massive and 
in detnta) deposits. Chromite is 
the most important ore of chromi- 
um. 

chron A general term for an indefi- 
nite division of geologic time, e.g. 
the time span of a chronozone. 
chronofauna (chron '-o-fau-na) A 
geographically restneted natural 
assemblage of interacting animal 
populations that maintained its 
basic structure over a geologically 
significant penod of time, 
chronohorizon (chron'-o-ho-ri'- 
zon) A 4 ratigraphic surface that 
is every vhere of the same age. Al- 
though theoretically without 
thickness, it is commonly a thin 
and distinctive interval that con- 
stitutes an excellent time-refer- 
ence or time-corr»-ltf tion zone. Ex- 
amples: many ^lo/iorizons. benton- 
ite beu horizons of magnetic 
reversal, and coal beds. Cf: 
lithohonzon. 

chronolitbologic unit (chron'-o- 
hth'-o-log'-ic) chronostratigrap hie 
unit. 

chronostratigraphic unit (chron'- 
o-strat'-i-grapb'-ic) A body of 



rode strata that was fonned dur- 
tog a specific interval of geologic 
tune. It represents all the ro^ 
fonned during a certain time span 
of earth history, and only those 
rocks. Chronostratigraphic units 
in order of decreasing rank: eni- 
them, system, series, stage, chrono- 
sone. Syn: chronolithohgic unit: 
time^tratigraphic unit: time-rock 
unit; chronoUth, See also: chrono- 
sane. 

ehronostradgraphy (chron'-o-stra- 
tig'-ra-phy) The branch of stratig- 
raphy that deals with the age of 
strata and their time rdatsons. 
Syn: time-stratigraphy. 
chronotaxy (chron'-o-tax-y) 
Similarity of time sequence; spe- 
cif. corrdation of fossil or strati- 
graphic sequences on identity in 
time, or the determination of age 
equivalence. The term was origi- 
nally proposed as chronotajds. 
Cf: homotaxy 

chronozooe (chron'-o-zone) t A 
general term for all rocks formed 
anywhere during the time range 
of some geologic feature or speci- 
fied mterval of rock strata. 2 . A 
formal tenn for the lowest rank- 
ing division in the hierarchy of 
chwnastrattgraphtc units, of low- 
er rank than a stage. Syn: chrono- 
stratigraphic zone. 
chiTSoberyl (chrys-o-ber'-yt) A 
mineral: BeAl204. It is usually 
ydlow, pale green, or brown, and 
is used as a gem. Pruapal varie- 
ties are cat's-eye and alexandrite, 
chryaocolla (chrys-o-cor-la) A 
mineral. (Cu,Ai)2H2Si205(0H)4- 
nH20. It usually occurs as green 


to hlue-green incrustations and 
thin seams in the oxidized zone of 
copper-sulfide deposits. 
cAuryaolite (chrys'-o-lite) A pale 
yellow to yellowish-green gem 
variety of olivine. Not to be con- 
fused with chrysotile, 
chryaopraae (chrys'-o-prase) An 
apple-green chalcedony, used as a 
gem. 

efaiyaotile (chrys-o-tileO A white, 
gray, or greenish mineral of the 
serpentine group:Mg3Si205(OH)4. 
It is a fibrous, silky variety 
of serpentine, and constitutes the 
most important type of asbestos. 
Not to be confu^ nyth chryso- 
lite, Syo: serpentine asbestos, 
chute 1 . A waterfall or rapids. 2 . A 
narrow channel throu^ which 
water flows rapidly; spedf. a 
chute cutoff, 3 . An i^ined chan- 
nel or passage in a cave. 4 . A var 
of shoot, as in ore shoot. 
chute cutoff A narrow "short cut" 
across a meander bend, fonned at 
time of flood when the main flow 
of a stream is diverted to the in- 
side of the bend, along or through 
a trough between adjacent parts 
of a point bar. Cf: neck cutoff, 
Syn: chute. 

Cl contour interval 
denaga (d-e'-na-ga fsee-en'-a-ga]) 
A marshy area where the ground 
is wet due to the presence of seep- 
age or springs, often with stand- 
ing water and abundant vegeta- 
tion. The term is commonly ap- 
plied in arid regions such as the 
southwestern U.S. Etymol: Span- 
ish ddiaga, "marsh, bog, miry 
place". Also spelled: cienega. 



CilicfnBStiMi (Cm-cm-oatM-aii) 
Upper Ordovidan of North 
Amenca. 

cinder cone A conical hill formed 
bv the accumulation of dnders 
and other pyrodasts around a 
volcanic vent. 

dnders (cin'-ders) Glassy vesicular 
volcanic fragments! ranging in 
si/e from 4 to 32 nim» that fall to 
ihe ground ui a solid condition. 
Cf : iapiilL 

cianabar (an'-na-bar) A rhom- 
Dohedral mineral HgS, common- 
\y in brilliant red acicular crystals 
It IS the prindpal ore of mercury. 
CIPW classification A system for 
classifying and naming igneous 
rocks. Tlie initials represent the 
names of the men who devised the 
systGcn in 1902, Cross, Iddings. 
i^rsson, and Washington. Syn: 
quantitative system norm system. 
dicular section (ar'-cu-lar) 1. In a 
uniaxial crystal, an equatorial sec- 
tion perpendicular to the optic 
axis; in a daxial crystal, one of 
two sections intersecting the beta 
axis of the biaxial indicatrix. I 
One of the two ctrculai cross sec- 
tions through the strain ellipsoid, 
drcttlation (dr-cu-la'-tion) 1. In 
rtHary drilling, the process of 
pumping mud-laden or other 
fluid down the drill pipe, through 
the bit, and back to the surface 
through the annulus between 
drill-hole wall and drill pipe. See 
also: lost dFculatkHL 2. The oom- 
piete mudng of lake waters, often 
at the temperature of maximum 
density. 3. 'Fhe flow of water in a 
large area of the ocean, usually in 


a dosed pattern or gyre, due to 
wind or to varying densities of 
water resulting from differences 
in salinity and temperature. 
drcum-Padfic belt (dr'-cum-Pa- 
df-ic) The belt of major tectonic 
activity that borders the Pacific 
Ocean along the continental mar- 
gins of Asia and the Americas, 
and meets the Eurasian-Melane-’ 
Stan belt in the Celebes, 
cirque 1. A deep steep-walled re- 
cess or hollow, horseshoe-shaped 
or vScmicircular in plan view, sit- 
uated high on the side of a moun- 
tain and produced by the erosive 
activity of a mountain glader. It 
often contains a small round lake. 
Etymol: French, from Latin cir«- 
cus» “ring**. Syn: corrie. 2. A 
term sometimes used for an arm- 
chair-shaped or amphitbeaterlike 
hollow d nonglacial origin, 
cirque glacier A small glader oo* 
cup^g a cirque or resting 
against the headwall of a drque. 
cirque lake A small, deep, com- 
monly dtcular glacial lake occu- 
pying a arque; it is fed by runoff 
from the surrounding slopes and 
dammed by a lip of bedrock or by 
a small moraine. Syn; tom. 
citrine (at'-nne) A ydlow variety 
of crystaUine quartz, dosdy 
resembling topaz in odor. 
cladogmdB (dad-o-gen'-e-ds) 1. 
Phyletic splitting or branching; 
spedation. 2. Progressive evdu- 
tionary spedalizatkxi. 
date miniitg claim. 
dam A popular term for a bivalve 
mdlusk (pdecypod), oonuuoiily 
applied to an edible one that Uves 



90 




partially or completely buried in 
sand or mud. 

dan 1. A group of igneous rocks 
that are closely related in chemi* 
cal composition. 2. A category in 
the hierarchy of classification 
used by some zoologists; it ranks 
below subfamily and above 
genus. 3. A small ecologic com- 
munity that has only one domi- 
nant species. 

clarain fclar'-ain) An ingredient of 
banded coal with semibright* 
silky luster and sheetlike or ir- 
regdar fracture. It is distin- 
guished from vitrain by contain- 
ing fine intercalations of a duller 
lithotype, durain. Cf: fusain. 
Clarke The average abundance of 
an element in the crust of the 
earth. It is named in honor of 
F. W. Clarke. Cf : clarke of concert- 
tratioTL Syn: crustal abundance, 
clarke of concentration The con- 
centration of an element in a min- 
eral or rock relative to its crustal 
abundance. The term is applied to 
specific as well as average occur- 
rences. Cf: clarke. 
dass 1. crystal class. 2. A category 
in the hierarchy of classification 
of animals and plants, intermedi- 
ate between phylum and order. 3. 
In the CIPW classification of 
igneous rocks, a subdivision 
based on the rdative proportions 
of salic and fcmic standard miner- 
als. 

classification (das'-si-fi-ca'-tioQ) 
The formal arrangement of organ- 
isms in hierarchy of tasoaomic 
categories. Cf: systematies: tax- 
onomyL 


dast 1. An individual constk . 
grain, or fragment of a det. (.\i 
sediment or sedimentary rock, 
produced by the physical disinte- 
gration of a larger rock mass. 2. A 
constituent of a bioclostic rock. 3. 
A pyroclast. 

clastation (clas-ta'-tion) 1. The 
breaking-up of rock masses in situ 
by physical or chemical means; 
weathering. 2. The disrupting of 
rocks to form clastic sediments, 
dastic (clas'-tic) adj. 1. Pertaining 
to a rock or sediment composed 
principally of fragments denved 
from pre-existing roeks or miner- 
als and transported some distance 
from their places of ongin; also 
said of the texture of such a rock. 
2. pyroclastic. 3. Said of a bioclas- 
tk rock. 4. Pertaining to the frag- 
ments (clasts) composing a clastic 
rock. — n. A clastic rock. Term is 
usually used in the plural; e.g. the 
commonest “elastics** are sand- 
stone and shale. 

distic dike A tabular body cutting 
across the bedding of a sedimen- 
tary formation and consisting of a 
variety of clastic materials derived 
from underlying or overlying 
beds; esp. a sandstone dike or a 
pebble dike. 

dastic pipe A cylindrical body of 
clastic material, having an irregu- 
lar columnar or pillarlike shape, 
standing approximately vertical 
through esidosing formations 
(usually limestone), and measur- 
ing a few oentimeters to 30 m in 
diameter and a meter to 60 min 
bdghC; esp. a Syn: 

cylindrieal structure. 
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claatle ratio The ratio of the thick- 
ness or percentage of clastic 
materia] (conglomerate, sand- 
stone, shale) to that of nondastic 
material Oimestone, dolomite, 
evaporites) in a stratigraphic sec- 
tion. Cf: sand-shak mia Syn: de- 
triud ratio. 

elastic rock 1. A sedimentary rock 
composed pnndpally of frag- 
ments deriv^ frm pre-existing 
rocks and transported mechani- 
cally to their places of deposition; 
e.g. a sandstone, conglomerate, or 
shale, or a limestone consisting of 
particles denved from a pre-exist- 
ing limestone. See also: epirlastk 
rock. Svn: fragmental rock. 2. 
pyroclastic rock. 3. bioclastic 
rock 4. A caiaclastic rock, 
clastic wedge The sediments of an 
exogeosyndine, denved from the 
tectonic land masses of the ad- 
joining orthogeosyuchoal belt. 
O. geosynclinai prism. 
clay 1. A detrital mineral pamde 
of any composition havug a 
diameter less than 1/256 nun (4 
microns). This is approximately 
the upper limit df size of particle 
that can show colloidal proper- 
ties. 2. An earthy, extremely hne- 
grained sediment or soft rock 
composKl piimarily of clay-size 
or colloidal particles, having high 
plastidty and a considerable con- 
tent of day minmis. Clays may 
be dasdfied ^ use. origin, minei- 
al compontion. or color; they 
have many uses. 3. A term com- 
monly applied to any wet, adhe- 
sive earth material, siidi as mud. 
4. claymmeral 


C layer The seismic region of the 
earth between 410 km and 1000 
km. equivalent to the transidon 
zone <k the uppv mantle. It is a 
part of a dassification of the 
earth's interior made up of layers 
A to O. 

day gdl A curled '*clay-shaving^ 
resulting from the drying and 
cracking of mud. which is later 
embedded in a sand stratum. 
Named because it resembles, the 
gall of the mud wasp, 
day gouge 1. A dayey deposit in a 
fault zone; fault gouge. 2. A thin 
seam of day separating masses of 
ore, or separating ore from coun- 
try rock. See also: gouge 
clay iroBslone A hard gray or 
brown fine-greined sedimentary 
rock, consisting of day (up to 
30%) and iron carbonate (sider- 
ite), occurring in nodules, concre- 
tions, or irregular thm beds; a 
dayey iron carbonate or an im- 
pure siderite ore. Qay ironstone is 
usually associated with carbona- 
ceous strata, zap. overlying coal 
seams in the coal measures of the 
U.S. and Great Britain. See also: 
ironstone 

day mineral Gue of a complex and 
io^y defined group of hydrous 
silicate minerals, ementially of 
aluminum They have a mono- 
clinic layei-cid crystal lattice. The 
extremdy small particle size hn- 
paru ability to adsorb srater and 
ions 00 the partide surfsoes. Most 
day minerals bdong to the kao- 
lin, smedite (Eicmtmorilkiiiite). 
and illite groups; the micra mod 
Monte ore dose /datives. Of: 



clay. 

dsypao A soil term for a dense, 
heavy, relatively impervious sub- 
soil layer that owes its character 
to a high content of clay concen- 
trated by dowDward-percGlating 
waters. Cf: hardpan. 
clay plug A mass of silt, clay, and 
organic muck, deposited in and 
eventually filling an oxbow lake, 
day shale 1. A shale composed 
wholly or chiefly of argillaceous 
material, which again becomes 
clay on weathering. 2. A con- 
solidated sediment consisting of 
no more than 10% sand and hav- 
mg a silt/clay ratio of less than 
1:2; a fissile claystone. 
day date 1. A low-grade, esseu- 
tiaily unreconstitiited slate, as 
distinguished from the more 
micaceous varieties; e.g. an argr/- 
lUe, less than 50% reconstitute, 
with slaty cleavage or indpient 
foliation. 2. A slate derived from 
shale, rather than from volcanic 
ash, with deavage devdoped by 
shearing, as distinguished from 
‘*'niica slate*'. 

elaystoiie 1. An indurated clay 
having the texture and composi- 
tion of shale but lacking its fine 
lamination or flssility. 2. A con- 
cretionary body of clay in alluvi- 
um or of calcareous material in 
day. 

day fdn A body of clay, usually 
roughly tabular in form, that fills 
a crevice in a coal seam. Cf: cUutk 
dike. 

cteavage (cleav^-age) 1. The hreak- 
hig of a imneral along its crystal- 
lographic planes, thus reflating 


crystal structure, e.g. cubk cleav- 
age. Cf; fracture. 2. The property 
or tendency of a rock to split 
along paralld, dosdy spaced pla- 
nar surfaces. It is independent of 
bedding and is produced by 
defonnation or metamorphism. 
Cf: schistosity. 

eteavelandite (deave'-land-ite) A 
white, lamdlar variety of albite 
common in pegmatites. 

Qerld solution (Oe-ri'-d) A solu- 
tion of thallium maJonate and 
thallium formate in water that is 
used as a heavy l^id: its specific 
gravity is 4.15. Cf: hromoform; 
methylene iodide 

dift A high, .steep face of rock; a 
precipice. Cf: sea cliff. 
dimate (di'-mate) The charactens- 
tic weather of a region, particular- 
ly as regards temperature and 
precipitation, averaged over some 
significant interval of time. Qi- 
mates are classified on the basis of 
such factors as temperature, rain- 
fall, vegetation, or position rela- 
tive to land and sea. See also: cli- 
matic province 

dhnate-str a tigraphk unit geologic- 
climate unit 

cttmatic opthBUB (di-mat'-ic) An 
interval of reladvdy high temper- 
ature aiooe the retreat of the last 
Pleistocene glacier, a dimatic 
warming between 5000 and 7000 
years ago. 

fHmatif prorince A regioo charac- 
terized by a particular climate. 
dimatic zone A latitadioally ori- 
ented region characterized by a 
relativdy homogeneous climate, 
e.g. tropical zone or temperate 



zone. 

(cli'-max) In ecology* the 
final auble or equilibriiiiii stage of 
devdopment that a serei com* 
immity, specks, flora, or fauna at- 
tains in a given environment. Cf: 
pioneer. 

dhnUng bog An elevated boggy 
area on the ma^ of a swamp, 
usually in a region characterized 
by a short summer and oonaidera- 
Ue rainfall, caused by the upward 
growth of sphagnum from the 
originaJ level of the swamp to 
higher ground. 

climbing dune A dune formed by 
the piling-up of sand by wind 
against a cliff or mountain slope, 
dinka' 1. Coal that has been al- 
tered by igneous intrudon. Cf: 
natural coke, 2. A slaggy or vitre- 
ous mass of coal ash. 3. A rough, 
jagged fragment of lava, 
dino (di'-no) adj. A term applied 
to the environment of sedimeota- 
tion that lies on the sloping part 
of the floor of the sea. eatcndhng 
from wave base down to the more 
or less Icvd deeper parti. It may 
be used alone or as a oombining 
form. See also: elinojdrm; cUno- 
them, Cf: undo; fimda 
dinoiala (di'-no-ax'-is) The in- 
clined lateral axis in the mono- 
clinic system, designated a. 
dkodome (cfi'-nodoiDe) A crystal 
form in the m onodi n ic system 
whose fms are paralld to the in- 
clined 4i*«xi8 and interaeol the 
other two. 

rlhiQinstaHls (ch'-no-en'-sta^te) 
A mmeral of the dinopyroiaie 
group: (MgJPe)SK>j; spedf. the 


monodinic magnesium silicate 
MgSiOy. 

chnoiorm (di^no-fonn) The 
subaqueous land fonn analogoui 
to the continental slope of the 
oceans or to the foreset beds of a 
ddta. It is the site of the dino 
environment of deposition. Cf: 
undafoem 

dtmweter (di-nom'-e*ter) A sim- 
ile apparatus for measuring verti- 
cal aniB^. partkularly dipl» 
means of a pendulum or spirit lev- 
d and drcular scale. 
fltuoiiiBafeiii (di'-no-pin'-a-ooitO 
In a monodinic orys^ the par 
of froes that are paialld to the e 
and b cryslallograpine axes, 
dinopyiozeiit (cK*-uo-p/«roK- 

enc) Any of a group of pyraaenci 
crystallizing in tlk monndiate 
system and cootahmig 

considerable calcium with or 
without aluminum and the aUtn- 
lici. 

eUBothem (di^no-them) Rock 
units formed in the cUm environ- 
ment Ok depodtion. Cf; «nds- 
them; fsmdothem 

CUnten ova (Chn'-ton) A red. foa- 
siliferaus sedimentary iron ore^ 
e.g. the Clinton Fonnation (Mid- 
dle Sflurian) or oondathAe rocka 
of die east-catfil U.S.. contain- 
ing kntkwlar or oolitic graina of 
hMsadte. Cl: fosaU omr flaxmed 
are 

cM A term appfied by aunera to 
looady consolidated shale or 
euthy diy cwnwKWly ImbmI i. 

dote oo^janclloii irith ft oQii tad. 
doftftd tadft A dittfiet dntahig ta 
KRne'dqKomi or late taAta to 
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area, from which water escapes 
only by evaporation, 
clos^ fold isociinal foid 
closed form A crystal form whose 
faces enclose space. e.g. a dipyra- 
mid. Cf: open form. 
closed structure An anticline, syn- 
dine, or other structure that is 
represented on a map by one or 
more closed structure-contour 
lines. 

closed system A system in which, 
dunng the process under consid- 
eration. no transfer of matter o- 
thei into or out of the system 
take*; place. 

close-grained Said of a rock, and of 
Its texture, charactenzed by fine, 
tightly packed particles, 
close packing Tlie manner of ar- 
rangement of uniform solid 
spheres packed as c«osely as possi- 
ble so that the porosity is at a 
minimum. See also: rhombohedral 
packing. Ant* open packing. 
closure (clo'-sure) 1. In a subsur- 
face anticline or other structural 
trap, the vertical distance between 
the structure's highest point and 
its lowest closed structure con* 
tour. It 1 $ used in the estimation 
of oil or gas reserves. 1. In survey- 
ing, a cumulative measure of er- 
rors; the amount by which a senes 
of survey measurements fails to 
yield a tbeoretteal or previously 
determined value, 
coal A readily combustible rock 
containing more than 50% by 
weight and more than 70% by 
volume of carbonaceous materiai 
including inherent moisture, 
formed from compaction and in- 


duration of variously altered 
plant remains similar to those in 
peat. Differences in the kinds of 
plant materials (type), in degree 
of metamorpbism (rank), and in 
the range of impunty (grade) are 
used in classification. Syn: black 
diamond. 

coal ball A concretion of mineral- 
ized plant debris, occurring in a 
coal seam or in adjacent rocks. 

coal basin A coal field with basinal 
structure, e.g. the Carboniferous 
Coal Measures of England. 

coalescing pediment (co-a-les'- 
ang> The union of individual 
pediments which fosults in a con- 
tinuous pediment surrounding a 
mountain range. 

coal field A region in which depos- 
its of coal occur ^ also; coal 
basin. 

coal gas The fuel gas produced 
from a high-voiatile bituminous 
coal. Its average composition, by 
volume. IS 50% hydrogen. 30% 
methane, 8% carbon monoxide, 
4% other hydrocarbons, and 8% 
carbon dioxide, nitrogen, aud 
oxygen 

coalification (coal'-i-fi-ca'-tion) 
The biochemical processes of dia- 
genesis and the geochemical pro- 
cesses of metamorphism in the 
formation of coal. See also; car* 
bonizatUm; incorporation. Syn: 
carbonification. 

Coal Measures A stratigraphic 
term used in Europe (esp. in 
Great Britain) for Upper Car- 
boniferous. It is broadly synchro* 
nous with the Pennsylvanian of 
North America. See also: coal 
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measures, 

€oal measures A succession of 
sedimentary rocks (“measures’*) 
ranging in thickness from a meter 
or so to a few thousand meters, 
and consisting mainly of clastic 
rocks with interstratihed beds of 
coal. See also* Coal Measures. 
coal plant A fossil plant found in 
association with, or contributing 
by its substance to the formation 
of, beds of coal, esp. in the coal 
measures 

coal seam A stratum or bed of 
coal 

coal type A classification of coal 
distinguished on the basis of the 
constituent plant matenais. Cf 
^rade: rank. 

coarse aggregate The portion of an 
aggregate consisting of particles 
with diameters greater than ap- 
proximately 1 /4 inch or 4,76 min, 
Cf: fine aggregate, 
coarse-grained I Said of a crystal- 
line rock, and of Us texture, in 
which the individual minerals are 
relatively large, e.g. an igneous 
rock whose particles have an aver- 
age diameter greater than 5 mm 
(0.2 in.). Syn: phonemic. 1. Said 
of a sediment or sedimentary 
rock, and of its texture, in which 
the individual constituents are 
easily seen with the unaided eye, 
i.e. have an average diameter 
greater than 2 mm (0.08 in.). The 
term is used in a relative sense, 
end various size limits have been 
suggested and used. Cf: fine- 
grained; medium-grained. 
coarse sand Sand with particle 
diameters between O.S and 1 nun. 


coarse topography An incomplete- 
ly dissected land surface, or one in 
which the erosional features are 
on a large scale. 

coast 1. A strip of land of indefi- 
nite width (up to many kilome- 
ters) that extends from the sea- 
shore inland to the first major 
change in terrain features. 2. The 
part of a country regarded as near 
the coast, often including the 
whole of the coastal plaih. 

coastal plain (coast'-al) A low, 
broad plain that has its margin on 
an oceanic shore and its strata ei- 
ther horizontal or very gently 
sloping toward the water, and 
that generally represents a strip of 
recaitly prograded or emerged 
sea floor. 

coastline 1 . The boundary between 
land and water, esp. the water of 
a sea or ocean. 2. A general term 
to describe the appearance or con- 
figuration of the land along a 
coast , esp. as viewed from the sea. 
3. A »road zone of land and water 
exta ding indefinitely both land- 
ward and seaward from a shore- 
line. — d: shoreline. 

Coast Range orogeny Major defor- 
mation, metamorphism, and 
plutonism dunng Jurassic and 
Early Cretaceous time in the 
Coas. ^fountains of the Cordil- 
lera oi British Columbia. It is 
broadly equivalent to the Ne- 
vadan orogeny of the U.S. 

coast shelf Submerged coastal 
plain. 

cobaltHe (co'-bal-tite) A gray to 
silver-white isometric mineral, 
CoAsS, the principal ore of co- 



belt. 

coWeg Tlie separatkni« goMrally 
with a heiid-hdd hammer, erf 
worthJen minerals from desired 
minerals in a mining operation. 
e.g. quartz from feldspar, 
cobble (cob'-ble) A rock fragment 
between 64 and 256 mm in diame- 
ter, thus larger than a pebble and 
smaller than a boulder, rounded 
or otherwise abraded in the 
course of aqueous, eolian or gla- 
aal transport. Of: cobblestone. 
cobUcsloae A rounded stone suit- 
atrfe for use in paving or other 
construction. Cf: cobble 
coccolitb (coc'-co4tth) A general 
term applied to various micro- 
scopic c^careous plates having 
many different shapes and averag- 
ing about 3 microns in diameter, 
constructed of caldte or aragonite 
crystals, and constituting the out- 
er skeletal remains of a coecoUtho- 
phore Coccoliths are found m 
chalk and in deep-sea oozes of the 
temperate and tropical oceans, 
cocc^thophoie (ooc*-co-lith'-o- 
phore) A minute marine plank- 
tonic flagellate organism that pro- 
duces coccoliikx 

cockade ore (ooefc-ade') An open- 
space vein filling in wl:^ ore and 
gangue minerab are deposited in 
successive comblike crusts 
around rock hagmenta. eg. in 
vein breccia. 

COD ehemkal oxygen demand 
codaentk (coe'-la<anth [aee^-la- 
canthp A member of a suborder 
of crossoptery^an fish that en- 
tered marine watera during the 
Mesozoic; it indiides the sole liv- 


ing representative, the gienus 
Latimeria. Range. Upper 
Devonian to Recent 
eoelcaterate (ooe-len'-ter-ate [see- 
leo'-ter-atep Any multioelled in- 
vertebrate animal, solitary or 
colonial, bdonging to the phylum 
Codenterata. characterized by a 
body wall of two layers of cells 
connected by a stnictureleis 
mesogloea, by a simple body cavi- 
ty with a sin^e opening for inges- 
tion and egestion. and by radial or 
biradial symmetry. Range. Fre- 
cambnan to present, 
coeloin (cod-lorn [sed-lomp The 
general body cavity fiocurring in 
multkelled animals other than 
the sponges and oodcntcrates. 
Where well developed, it forms a 
space between the alimentary 
viscera and the body walla. Adj: 
coelomic. Also spelled: coehme. 
coenie (coes'-ite [ko'-site]) A 
moDOclinic mineral, SK)}. It is a 
very dense polymorphic form of 
quartz that is stable at room tem- 
peratures only at pressures above 
20,000 bars. Found in impact 
craters and associated structurea. 
cognate inelnskHi (oog'-nale) uv- 
toUth. 

cohestoa (co-hd-skm) Shear 
strength of a rock not related to 
interpartidc friction. CS: odhe- 
sion. 

coke A combustible material pro- 
duced by heating bitumioous coal 
and driving off its voladk matter. 
t.e. by carbonization. It c on s iat s 
of mhiend matter and llzed car- 
bon fused together; it is gray, 
hard, and porous, and as a tM is 



neatly smckckss and off high calo- 
rific value. Cf: clinker: natural 
charcoal 

coklag ooal A coal suitable for the 
prodT^on of coke, 
rol 1. A high. sharp-edged pass in 
a mountain range, esp. one 
fonned by the headward erosion 
of cirques, as in the French 
''"Alps. 2. A marked, saddle-like 
depression in the crest of a moun- 
tain ridge; the lowest point on a 
ridge. Syn^ saddle, — EtymiVI: 
French, from Latin collunu 
“neck”. Cf: gflp: notch, 
cdM glacier polar glacier, 
colenaidte (cole'-man-ite) A col- 
orless or white monoclinic miner- 
al: Ca2B60n-5H20 It is an im- 
i^fortant source of boron, occur- 
ring in massive crystals or as 
nodules in clay. 

coleoid (co'-le-oid) Any member of 
the subclass Coleoidea (Dibrai^ 
chiata) of the ccphalopods, hav- 
ing a muscular mantle, internal 
sbeU. and two gills, among other 
distingULshing features Syn: dr- 
branchiate Range, Lower Car- 
boniferous to the present 
oaHapae breccia (col-lapseO A 
mass of angular fragments formed 
by the coHapse of rock overlying 
an opening, as by foundering of 
the roof of a cave or of the coun- 
try rock above an intrusion; e.g. a 
solution breccia. Syn: founder 
bnccHL 

eoUapw caldera A caldera pro 
duoed by collapse of the roof of a 
magma chamb^ owing to reasov- 
al of magma by eruption or by 
subterranean withdrawal Most 


calderas are of ibis type. Cf: cx- 
phsion caldenL 

collaiMe s tr a c ta rc Any rock struc- 
ture resulting from removal of 
support and consequent oollapae^ 
e.g. giavitational sliding on fold 
limbs, salt solution causing col- 
lapse of overlying rocks in salt ba- 
sins, sink-bole collapse, or col- 
lapse into mine workings, 
collar (col'-lar) 1. The mouth or 
upper end of a mine shaft. 2. In 
deep drilling, a length ol'extra- 
heavy drill pipe above the rotary 
bit or core barrel, to concentrate 
weight and give rigidity so that 
the bit will cut properly, 
collector well (col-lec'-tor) A 
large-diameter well consisting of a 
concrete cylinder, sealed at the 
bottom, with perforated pipes ex- 
tending radially into an aquifer. 
Collector wells are most often 
coDstructed in alluvial formations 
adjoining rivers; water moves 
downward through the stream 
bed to the pipes. Syn: Rann^ col- 
lector 

GolUaiLie (col'-H-mate) I. To bring 
into line, as the axes of two lenses 
or of two tdesoopcs. Also, to 
make parallel, as refracted or re- 
flected rays. 2. To correct the line 
of nght of a tdcscope, as by use of 
a ooUimator 

eolliaHRHpfi axis (ool-li-ma'-tion) 
The straight line passing through 
the rear nodal point of the objec- 
tive Idns. perpendiciilar to the 
boriaontal axis of the telescope in 
a transit or theodoltte. and to tne 
verticil axis in a leveling instni^ 
meat. 
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coilimntioB error The angle be- 
tween the line of sight of an opti- 
cal instrument and its coUtmatton 
axis 

collimation line The line of sight of 
the telescope of a surve>ing in- 
strument. through the rear nodal 
point of the objective lens and the 
intersection of the crosshairs 
when these points are in perfect 
ahgnmeni 

collimation plane The plane de- 
Mnbed by the collimation axis 
during the i evolution of a tiansit 
collimator (cor-li-ma-lor) An opti 
(.al device for piiHiucing a beam of 
paialtel rays of light or for artih- 
ctaliy creating an infinitely distant 
target that can be viewed without 
parallax It is used in testing and 
adjusting certain optical survey- 
ing insi rumen is 

colloform UoK lo-form) Said of the 
lounded, finely banded kidnev- 
hkc mineral texture formed bv ul 
tra-ftne-gr allied rh>thmK precipi- 
tates onte thought to denote 
deposition of colloids Cf bivryot 
daL temform 

colloid (col'-loid) I A paiticlc-size 
range of less than 0 00024 mm 
t e smaller than cla> size 2 Any 
extremely fine-gnuned inatena) in 
suspension, or that can be easily 
suspended, commonly having 
peculiar properties beer use of its 
very high surface area A common 
colloid in nature is clay, which 
has such properties as plastiaty, 
thi otropy. and swelling 
colloidal dispernon (col-loid'-al) I 
A suspension of particles of col- 
loidal size in a medium, usually 


liquid, am/ 2 An aerosol 
collophanc (cor-lo-phaoe) Any of 
tne massive crvptocrystalline va- 
rieties of apatite, often opaline, 
dull, snow-white in appear- 
ance, that constitute the bulk of 
phosphate rock and fossil bone 
and that are used as a source of 
phosphate for fertilizers, esp car- 
bonate-apautc or a hydroxylapa- 
tite containing carbonate it is 
probahlv nut a Uar mineral Syn 
coilophantti 

collophanite tool -loph-a-uite) col- 
lophane 

colluvial (col-lu'-vi dO Pertaining 
to f uiluvium. e g %:olluviai 
deposit^ ’ 

colluvium iLul-lii'-vi-um) A gener- 
al term applied to l<x>se and tneo- 
hererij deposits, usually at the 
f(x>t of a slotx. or cliff and brought 
there cliieflv by gravity 1 aliis ^nd 
cliff debns are included in such 
dcrHisiis Adj ioiluvwL Cf dope 
wash 

rolonial coral {oo lo'-ni al) A coral 
in which many individuals are at- 
tached as a unit and cannot exist 
as separate animals Cf binary 
i.oraL 

coloaization fcol -o-ni-za'-tion) A 
natural phenomenon wherein a 
species invades an area previously 
unoccupied by it and becomes es- 
tablished there 

colony (coK-o-nv) I A group of 
similar organisms living together 
in close assoaation, eg grapto- 
litcs or anthozoan corals 2 A 
group of living or fossil organisms 
found in an atypical area or rock 
unit, or that migrate mto and 
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become established id a barren 
area 

color Index In petrology, esp in 
the classification of igneous rocks, 
u number that represents the pcr- 
wcnt. by volume, of dark -colored 
b e mafic) minerals in a rock Ac- 
cording to this index, rocks may 
be divided into ‘Icucocratic’ Uol- 
v>i index, O-aO). ‘’mcsocratic*’ 
^coior index 10 - 60 ), and 
“HidaiK/. ratic” (color index, 60 - 
UK)) S>n color rtii to 
olor ratio ituh \ 
odumbite (co-lum'-hitt) \ blac) 
nircrai, the Nh-ntn end me nher 
d the coiumbiie-tarit ihte senes 
tFc.Mn^^Nh It occurs in 

A riiwte\ and pegmatites aiid is an 
rc viincTal of tiuihiiim ana tan- 

columnar jointing koi nii)' nai) 
Parallel pnsmatic uduniiH polvg- 
'I in (.'•OSS section ir basaltic 
‘L*ws and sometimes in other ex- 
tiusivc and intrusive ' m.».s It is 
f<‘nned as result of .ontrac 

lion dunng cooling S>!i nlum 
nar structure prismatic uructurc 
columnar section A graphic rep- 
’*csentatu>n of the sctpience of 
riick units m an ar»M ot at a spccif- 
K l(Kalit\ Thu Riicsse^ arc drawn 
to scale, and lithology is indicated 
bv standard or conventional sym- 
bols, usually supplemented bv 
bnef descriptive notes Sec also 
jfeo/pjfjc column 

columnar sCnicture 1 columnar 
jointing 2 A columnar, subpar- 
allel arrangement shown by ag- 
gregates of slender, elongate min- 
eral crystals 3 A pnmary sedi- 


mmitary structure in some cal- 
careous shales or argillaceous 
limestones, consisting of columns 
(9-14 cm in diameter and 1-1 4 m 
in length) perpendicular to bed- 
ding and oval to polvgcial in sec- 
tion 

comagmatic (co-mag-mat'-ic) Said 
of Igneous rockv that have a com- 
mon set of chemical and minera- 
logic features, and thus are re- 
girded as having been derived 
from a conunon parent magma 
Also, said of the region iii which 
such locks occur ^ee also con 
sanguinttv 

romanchcan (Co-nian'-che-ani 

1 ower C retac^'ous of North 
Arnenca 

comb I f he crest of a mountain or 
hii! a mountain ndec Svn 
^omht 2 A vein fdhiig ,n which 
suhparallci •lyst.tls, gcncrailY of 
4 uari/, haveg'-own pt rpoinlit ui ir 
ro the vein walls and tlui’. resem- 
ble the teeth of a cnnib 
comber (vonib' ei) I \ deej water 
wave w'lth i high breaking • rest 
pushed forward by a strong wind 
It IS much larger than a whitecap 

2 A long-pcnod breaker whose 
cn-sl collapses gradiiatlv ovci a 
nearly flat bottom for a long dis- 
tance, the water spilling down 
continuously over the advancing 
wave front, a spilling breaker 

commensalism (corn-men sal -ism) 
The relationship that exi«ts be- 
tween two organisms in which the 
first benefits from the seumd. the 
second being neither benefited 
nor harmed Ad) commensal Cf* 
mutualism, symhtosts. 
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CMHtaHrtiM (oOOMIlMtt'-tkn) 
Hie redueltoii of e mbetaooe to a 
fine powder; pulveriaatioo. It may 
occur in nature, and it alio a 
inenns of prepaiing stone, coal, or 
ore for direct ine or further proc* 

eo— i o n depth pofad A portioo of 
the fubsurfaoe that is involved in 
p^ucing seismic reflectioiis at 
different offset distances on sever- 
al profiles. Ahbrev: CDP. Syn: 
common reflection point 
eoHunon-depCh-pofait stack A sum 
of seismic trsoes that have the 
same common depth point. The 
summing is done after appropri- 
ate statics and nonnal-moveout 
correcttons have been applied to 
each trace. Ihe objective is to at- 
tenuate noise and multiple reflec- 
Dons while aooentuati^ reflec- 
tion events. 

conunon load Any lead from a 
phase with a low value of U/Pb 
and/or Th/Pb such that no sig- 
nifleant radiogenic lead has been 
generated to situ since the phase 
formed. Such phases include gale- 
na and other sulfides such as py- 
rile; fddspm to particular K- 
feldspar; micas; and most abun- 
dant rock types of Cenozuic age. 
Dam on common lead axe used in 
determinuig ages and in solving 
genetic problems. Syn: onOmuy 
lead. 

conuMMi tth A Goloricsa or white 
crystallioc rock consisting almost 
entirely of the mincnl halite. It 
occurs ahundautly in nature as 
beds, in saltdomeg and at crusts 
around the margins of mhlakee. 


conwnity (oom-mu'-ni-ty) A 
group of organims Qiving or fos- 
sil) occurring together because 
they pooMs an integrated food 
chain operating through several 
different feeding leveb. Cf : ossem- 
blage: oMtodation, biocoenosis, 
Syn: biotic community. 
compartaWiity (oom-pact'-a-bil'-i- 
ty) A property of a sedimentary 
matenai that permits it to de- 
crease in volume or thickness un- 
der load; it is a function of the 
size, shape, hardness, and bHnle- 
oess of the constituent paiddes. 
coaspaction (com-pac'-tkm) Re- 
duction in bulk voldiie or thick- 
ness of fine-grained sediments, 
owing to increasing weight of 
overlying material that is continu- 
ally being deposited, or to pres- 
sures resulting from earth move- 
ments. Tighter packing of sedi- 
mentary partidei results in a de- 
crease in porosity, 
compass icom'-pass) 1. An instru- 
ment for detennuiing directions, 
either a magnetic compass or a 
gyrocompass. 2. A simple diafc- 
ing mstniment for describing dr- 
cies, transferring measurements, 
or subdividing distances, 
compeasatfoa pohit (oom-pen-sa'- 
tioa)T1ie pomt at which color 
of a num^ in thin secdon be* 
tween crossed Nicols is compen- 
sated (becomes dark gray) by the 
introductioo of a quartz wedge, 
ooaipdaaee (oom'-pe-tenoe) The 
abitity of a curraat of water or 
wind to tfmspoit ddritaa. ia 
tenas of pailkte sisn father chan 



ter of tbe lariesi particle trant- 
ported. It depcods oa vetocity. 
Cf: capacity. 

oampaiud (coiii*-pe4ent) 1. Pier- 
taimiig to the oompetenoe of a 
etream or curreot of air. 2. Said of 
a bed or itratum that it able to 
withstand the pietture of folding 
without flowage or change to 
onginal thickness. Competent 
strata form paraiM fMt 
ooaqpihdioa (oom-pi^la'-tioa) The 
selection and assembly of map de- 
tail from various source materials 
(such as existing maps, aerial 
photographs, surveys, and new 
data), and the preparation and 
production of a new or improved 
map baaed on this detail. 
coB spl e a i eaitnr y (oom-ple-men'-ta- 
ry) 1. Said of different rocks or 
rock groups differentiated from a 
common magma, whose total 
composition is that dl the parent 
magma. Z Said of sett of fractures 
that are believed to be related al- 
though their origin is unknown, 
coaqplex (com'-plex) 1. A large- 
scale field assodacioD or assem- 
blage of different rocks of any age 
or origm, having structural rela- 
tioDS so intricately iDvolved or 
otherwise complicated that tbe 
rocks cannot be readily differeo* 
dated in mappmg; e.g. a **volcanic 
complex". See also: basmeat 2. 
A rock-stradgrapbic unit that in- 
cludes a mass of structurally ooai- 
plicited rock, e.^ Oooks Om- 
plm (Precambrian) of oentml 



eonvlax ipll A large nearmdtpk 
with minor or secondary spits 
developed at its end. Example: 
Shady Hook. N J. 
eontpoMnI (oom-po'HBent) One of 
a set of chanirai compositiQiis of 
a diermodynamic system, the 
relative masMS of widch may be 
varied Co describe all oomposi- 
dotts withio the system. Oompo- 
nentt are the minimum number of 
chemical imita required .to de- 
scribe the phase-rule behavior of a 
system. 

nen'-tal) In the deformation cd a 
rock, tte reladve movements of 
oorapooent or ooostituent pard- 
clca. 

eompaalte ceatl (oom-pos'-ite) An 
initial coast resulting from large- 
scale upwarping or subndenoe 
along lira transverse to the ooatt. 
Upwarping produces coastal sali- 
ents, whereas downwarping pro- 
duces embaymeott. 
coasposHa cona strato^tokana 
compnalte faait scarp A disloca- 
tion 01 the land surface whoae 
height results from the combined 
effects of faulting and differential 
erosion. 

composite fold compound fokL 

particle loimed by aggregadon of 
two or more dtscrece grams; esp. 
a carbonate particle resulting 
from clustering of lumps, pdleta. 
ooated giaitts, or detrit^ skdetal, 
or algd parddes. 

iairarion that is otanpoaed of t^ 


ripj^mvlL 


irnmftmnet 



composite profile 
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chemical and mineralogical com- 
position. Cf: multiple intmsioru. 
composite profile A plot consist- 
ing of the ^ghest points of a series 
of profiles drawn along several 
regularly spaced parallel lines on 
a map; it represents the surface of 
any relief area as viewed in the 
horizontal plane of the summit 
levels from an infinite distance. 
Cf : projected profile 
composite topography A land- 
scape whose topographic features 
have developed in two or more 
cycles of erosion 
composition (com-po-sr-iion) 1 
The chemical constitution of a 
mineral. 2 The chemical or min- 
eralogical constitution of a rock 
composition plane A plane on 
which the two individuub of a 
contact twin are united It is usu- 
ally identical with the twinning 
plane. 

composition point In a plot of 
phase equiJibna, that point whose 
coordinates represent the chemi- 
cal composition of a phase or mix- 
ture. 

compound alluvial fan (com'- 
pound) bajada. 

compouod coral The skeleton of a 
colonial coral. 

compound eye An eye of an arthro- 
pod, consisting esse ntially of a 
great number of minute eyes 
crowded together; e.g. the eye of 
a trilobite. 

compound fold A fold upon which 
minor folds with similar axes have 
devdoped. Syn: composite fokL 
eompottud rWls mask Ripple 
maA consisting of one set of ap- 


ples modified by a differently ori- 
evted set. 

compound shoreline A shordinc 
showing wdl-devdoped features 
of both a shoreline of emergence 
and a shoreline of submergence, 
e.g where a formerly submerged 
shordine is devated slightly but 
not enough to destroy the effects 
of submergence. 

compound vnlley glacier A glacier 
composed of two or more in- 
dividual ice streams coming from 
different tributary valleys, 
compound vein 1 A vcm or lode 
consisting of a number gf parallel 
fissures united by cross fissures, 
usually diagonally ?. A vein com- 
posed of several mmerals 
compound volcano A volcano that 
consists of a complex i>t two or 
more cones, or one that ha.s an 
associated volcanic dome, either 
in Its crater or on its flanks Ex- 
amples arc Vesuvius and Mont 
Pdec. 

compressibility (coni-pres'-si-hir- 
i-ty) The change of volume and 
density under hydrostatic pres- 
sure. It IS the reciprocal of bulk 
modulus. Syn: modulus of com- 
pression. 

compression (com-pres'-sion) A 
system of forces or stresses that 
tends to decrease the volume of, 
or shorten, a substance; also, the 
change of volume produced by 
such a system of forces, 
compressioaul wave (com-pres'- 
sion-al) P warn. 

compressive strength (com-pres*- 
sive) The maximum compressive 
stress that can be applied to a 
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concussiOD fracture 


matenal, under given conditicmSt 
before failure occurs. 

compressive stress A normal stress 
that tejids to push together 
matenal on opposite sides of a 
rea> f>r imaginary plane See also: 
compressive strength. Cf: tensile 
stress. 

concave cross-bedding (con-cave') 
1 Cross-bedding with concave 
(downward-arching), generally 
tangential, foreset beds. This very 
common type is used as a criteri- 
on for distinguishing top from 
bottom m sedimentary rocks. 2 
Cross-beddtng deposited on a 
lower concave surface, as in fes- 
toon cro.sS‘hedding. 

concentrates (con'-cen-trates) The 
valuaole fraction of an ore that is 
left after worthless matenal is 
removed tn processing Cf: lad- 
ings. 

concentric fold (ixm-cen'-tnc) par- 
allel fold 

concentric weathering spheroidal 
weathering 

conch 1 The part of a oephalopod 
shell developed after the embry- 
onic shell. 2. Any of various large 
spiral-shelled manne gastropods; 
also, the shell of such a conch. 3. 
Any of various shells of manne 
invertebrates, including bivalve 
mollusks and brachiopods. 

conchioUn (con-chi-o'-lin [con-ki- 
o'-hn]) A fibrous nitrogenous 
substance that constitutes the or- 
ganic basis of most moUusk 
shells. 

concboidal (con-cboi'-dal [con- 
koi'-dal]) Said of a type of rock or 
mineral fracture that gives a 


smoothly curved surface. Con- 
choidal fracture is characteristic 
of quartz and obsidian. Etymol; 
like the curve of a conch (sea- 
shell). 

concordant (con-cor'-dant) 1. Said 
of a contact between an igneous 
intrusion and the country rock, 
which parallels the foliation or 
bedding of the latter. 2. Structur- 
ally conformable; said of strata 
displaying parallelism of bedding 
or structure. 3. Said of radiomet- 
nc ages, determined by more than 
one method or by the same meth- 
od from more than one mineral, 
that are in agreement.— Ant: dis- 
cordant 

concrete A mixture of cement an 
aggregate, and water, which will 
“set** or harden to a rocklike con- 
sistency. 

concretion (con-crc'-tion) A hard, 
compact aggregate of mineral 
matter, sutephericai to irregular 
in shape, formed by precipitation 
from watr solution around a nu- 
cleus. such as a shell or bone, in a 
sedimentary or pyroclastic rock. 
Concretions are generally differ- 
ent in composition from the rock 
tn which they occur, and repre- 
sent a concentration of some mi- 
nor coDsntuent of that rock. 
(Oert, iron oxide, and pyrite are 
among the common materials 
that form concretions. Cf: accre- 
tion; nodule. 

ooncretfonary (con-cre'-tion-a-ry) 
Characterized by, consisting of, 
or producing concretions. 
ooncusiloii fracture (con-cus'- 
sion) One of a system of fractures 



Id individiial gniiis of a rock 
which are genetally radial to the 
grain aiirfaoe and related to the 
contacts with adjacent grains. 
They are apparently formed by vi- 
olent grain-to-grain contacts in 
Che initial stages of sAock .weai- 
morpkism. 

eon d ensnte (con-den'-sate) liquid 
hydrocaihons, generally clear or 
pale straw-colored and of high 
AP! gravity (above 60*). that are 
produced with wet gas. Syn: dis- 
tillate; natural gasoline. 
conditional resonrees identified 
subeamomic resources. 
condn et ivity (oon'-duc-tiv'-i-ty) 1. 
eketrka! conductivity. 2. thermal 
conduetmty. 

condnft (con'-duit) 1. A passage 
that is filled with witter under hy- 
drostatic pressure. 2. volcanic con- 
duU. 

cone 1. A steep-sided pile of sand, 
gravd, and sometimes boulders, 
with a fanlikc outwash base, 
deposited against the front of a 
glacier by meltwater streams. 2. A 
volcanic cone 3. A type of sub- 
marine ten-shaped de^it, esp. a 
deep-sea ten associated with a 
major active delta like that of the 
Mississippi. Nile, or Ganges, 
cone In cone strnctnre A structure 
in thin, calcareous shale layers 
that rctembles a set of nested 
cones with apexes downward; 
generally of fibrous cakate. The 
cone axes are normal to the bed- 
ding and are 10 mm to 10 cm 
kmg. The structure appears to be 
doe to prassure aided crystalli- 
aation and solution. Syn: cone-in- 


cone. 

ConraiangMan (Co-nemaugh'-l- 
an) Upper Middle Pennsylvanian 
of eastern United States, 
cone of depraaslon A depression in 
the potentiomecric suifaoe of a 
body of ground water, which has 
the shape of an inverted cone and 
develops around a well from 
which water is being withdrawn. 
Cf: drawdown. 

cone dieeC A dike that is arcuate in 
plan and dips at 30*-4S* toward 
the center of the arc. Cone sheets 
occur in concentric sets, which 
presumably converge at a mag- 
matic center. The^ are oommoniy 
associated with ring dikes. 
confined aquifer An aquifer 
bounded above and below by im- 
permeable beds, or by beds of dis- 
tinctly lower permeability than 
that of the aquifer itself; an aqui' 
fer containing confined ground 
water Syn: artesian aquifer. 
eonfined ground water Ground 
water that is xmder sufficient pres- 
sure to rise above the levd at 
which it is encountered in a wdl; 
it may or may not flow to or 
above the ground surteoe. Its up- 
per surface is the bottom of an 
impermeable bed. Ant; uncon- 
fined ground water. Syn: artesian 
water. 

confining bed A body of impeime- 
abk or distinctly 1« permeable 
material stradgraphically adja- 
cent to one or more aquifers. Cf: 
aqnitard; aquifuge; aquiclude. 
eo n fintug proMura An equal, all- 
nded preuure, e.g. geostatk pres- 
sure or hydrostatic pressure. 



conflMsee (coo'-flu-cooe) The 
point where two ttianiii or two 
glaciers meet 

eovfloeaee pinin A pktn foniied 
by the merging of the valley floors 
of two or more streams, 
coaflaanee step A rock step that 
rises upstream toward the heads 
of two facial valleys at their 
place of oonfluenoe. It is probably 
caused by the strengthening of 
glacial action downvalley from 
that point 

couformabliity (oon-form'-a-hil'4- 
ty) The quality or condition of be- 
ing conformable; conformity. 
conformable (con-form'-a-ble) 1. 
Said of strata characterized by an 
unbroken sequence in which the 
layers are formed one above the 
other in parallel order by uninter- 
rupted deposition; also, said of 
the contacts between such strata. 
Cf: urtconformabU. 2. Said of the 
contact of an intrusive body when 
it is ahgned with the intrusion*s 
internal structures. Cf: conconi- 
ant. 

CQotonnal prediction (oon-for'* 
mal) A map projection on which 
the shape of any very small area of 
the suriboe mapped is preserved 
unchanged on the map and the 
scale at any point it tbe same in 
every directk» althou^ it may 
vary from point to point Bxam- 
plea: Mcreaior prpjoetkm: Lanh 
bert conformal conk pnioakm. 
Ch e^ual’Cmi pnjgeciknL 
eoafonnfty (con-fonn'-i-iy) 1. The 
reladonship hetwen adjacent 
sedimeotaiy strata that have been 
depoMted in orderly aeqnence 


with little or no evidence of time 
lapse; true stratigraphic oootiniii- 
ty. Syn: conformabiHty. 2. A suT' 
fact that separates younger strata 
from older ones, aloi^ which 
there is no physical evidenoe of 
erosion or nondeposition, and no 
significant hiatus.— Cf: imcoii- 
formity. 

cott g e ltf racthm (coo-gel'-i-frac'- 
timi) The mechanical dismtegra- 
don, splitting, or breakup ^ h 
rock or soil due to tbe great pres- 
sure eserted by the freezing of wn> 
ier contained in cracks or pores, 
or along bedding planes. Syn: 
post slitting; frost weathering 
frost wedging. 

coagdlturhatkm (oon-gel'-Mur- 
ba'-Uon) The stirring and chum- 
ingofioil, resulting from frost ao- 
don; It involves heaving, sohfluo- 
don, and differential and maas 
« >ovements, and produces pat- 
terned ground. Syn: cryoturba- 
don. 

eongnerk loon-gs-ner^-ic) Be- 
longing to the same genua 
conglnmerate (con-tfom"-cr-ate) A 
coarse-grained clastic seduneo- 
tary xock^ composed of rounded 
to suhangiito fragmnts largv 
thaft 2 «««" in ^graoules, 

pd>blc8, cobbles, boulden) set is 
a fine-grained matrix of sand or 
and commonly cemented by 
caldum carbooata iron oadda 
silica, or hardened day; the con- 
solidated equivalent of gmwi 
Etymol: Lads conglomenmn 
* T ie ap edf rolled, or preiied 
togedier**. Cf: breockk Ssm: push 
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congkHncrfttic (con-glom'-er-at*- 
tc) Pertaining to a conglomerate, 
composed or having the proper* 
ties of conglomerate. 
coBgruent fold (con'<gni-ent) A 
parasitic fold, the axis and axial 
surface of which are parallel to 
the axis and axial surface of the 
main fold to which it is related, 
congruent melting point The tern* 
perature at a specified pressure at 
which a solid phase changes to a 
liquid phase of the same composi- 
tion 

conical fold (con'*)*cal) A fold 
model that can he described geo- 
metrically by the rotation of a line 
about one of its ends, which is 
fixed. Cf: cylindrical fold 
conic projection One of a group of 
map projections produced by 
projecting the geographic mendi- 
ans and parallels onto the surface 
of a cone that is tangent to, or 
intersects, the surface of the 
sphere, and then developing (un- 
rolling and laying flat) the cone as 
a plane True distances are meas- 
ured along the line of tangency: 
everywhere else on the map the 
scale is too large or too small. Ex- 
amples* Lambert conformal conic 
projection: Albers projection. See 
also; polyconic projection. 
conifer (co'-ni-ier) A gymno- 
sperm, a member of the class 
Coniferae, having needlelike or 
scaldike leaves and naked seeds 
borne in cones. Conifers include 
pines, firs, and spruces, 
confferous (co-nif-er-ous) Bearing 
cones, as in conifers, 
conjugate (coo'-ju-gate) 1. Said of 


faults that are of the same age and 
depositional episode. 2. Said of a 
joint system in which the sets are 
related in deformational origin; 
also, said of the mineral deposits 
that may form in such joints, 
conjugate solutions Two solutions 
coexisting in equilibrium whose 
compositions are separated by a 
miscibility gap in a potentially 
continuous compositional field 
The possibility of a critical point 
at which the two phases would 
become identical is implicit. 
Goniugation line The line connect- 
ing the composition points of two 
immiscible liquids that are m 
equilibrium with each other, 
connate water (con'-natc) Water 
entrapped in the interstices of a 
sedimentary rock at the time the 
rock was deposited. The term is 
commonly misused by reservoir 
engineers and well-log analysts to 
mean any water in the voids of a 
rock, i.c formation water. Syn; 
fossil water, native water 
coDodont (co'-no-dont) One of a 
large number of small, disjunct 
fossil elements assigned to the or- 
der Conodontophorida, phos* 
, phatic in composition, and com* 
monly toothlike in form but not 
in function; produced in bilateral- 
ly paired, senal arrangement by 
small marine animals of uncertain 
affinity. Range, Cambrian (possi* 
bly Late Precambrian) to Upper 
Triassic. 

conoscope (co'*no-scope) A polar- 
izing microscope using conver- 
gent light with the Bertrand lens 
inserted, used to test the interfer- 
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encc figures of crystals. 

Conrad diacontinnity (Con'-rad) A 
cUscontinuity in some areas of the 
earth's crust, commonly at a 
depth of 17-20 km, at which vdoo 
ities increase from ^6.1 km/sec 
to 6.4-6.7 km/sec. 

consanguinity (con-san-guin'-i-ty) 
The genetic relationship between 
Igneous rocks that are presuma- 
bly derived from a common par- 
ent magma. Such rocks are close- 
ly associated in space and time 
and ordinarily have similat 
chemical and mineralogical char> 
acteristics. Adj- consangutneous. 
See also comagmatic, 

consequent (con*-se-qucnt) adj. 1 
Said of a geologic or topographic 
feature that originated as a result 
of and m harmony with pre-exist- 
mg conditions or featuies; e.g a 
consequent ridge formed by an 
anticliual arch 2 Sard of a stream 
or valley whose course is depend- 
ent on the general form and slope 
of an existing land surface.— n. 
consequent stream. 

consequent fault scarp A fault 
scarp which has been changed by 
mass-wasting shortly after its ini- 
tial formation 

consequent stream A stream which 
follows a course that is a direct 
consequence of the onginal slope 
of the surface on which it 
developed. 

consolidation (con-sor-i-da'-tioo) 
1. Any process whereby loose, 
soft, or liquid earth materials 
become firm and coherent, e.g. 
the cooling of a lava or the cemen- 
tation of a sand 2. The adjust- 


ment of a soil in response to in- 
creased load, e.g. the squeezing of 
water from the pores, 
eonap^ific (con-spe-df-ic) Be- 
longing to the same species. 
coQstmctioanl (coo-stnic'-tioD-al) 
Owing its form or general charac- 
ter to upbuilding processes, such 
as aocumulatKMi by deposition or 
by volcanic extrusion. Aot; de- 
struciionaL 

contact (coo'-tact) n. 1. Thd sur- 
face between two types or ages of 
rock. 2. The surface between two 
fluids in a reservoir. i.e. oil and 
gas, oil and water, or gas and wa- 
ter. Syn: interface. — ndj. Said of a 
mineral deposit that occurs at the 
contact of two unlike rock types, 
contact deposit A mineral deposit 
formed between two unlike rocks, 
esp at the contact between a sedi- 
mentary and an igneous rock, 
contact meuunorplilsm Reconsti- 
tution of rocks that takes place at 
or near their contact with a body 
oi ignei>us rocks and is genetically 
related : o its intrusicin. Cf; ther- 
mal metamorphisnL See also: exo- 
morphism; endomorphism. 
contact metasomatfann A mass 
change in the composition of 
rocks in contact with an invading 
magma. ''Fluid" constituents 
from the magma are carried out to 
combine with some of the ooun- 
try-rock constitueols to form a 
new suite of minerals, 
contact mineral A mineral formed 
by contact metamor]tiiism. 
contact twin A twinned crystal, 
the two individuals of which are 
symmetrically arranged about a 
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twin plane. 

cont MB p o fi n aon i ddPrnuitkMi 

(ooii-tem'-iM>-ran'-e-oii8) Defor- 
matkm that takes |4ace in aedi* 
meota during or imineduitdly fd- 
lowing tbdr deposidon. It in- 
dudes many varieties of soft-sedi- 
ment deformation, such as 
small-scale crumpling and brec- 
dadon. Syn: penecontemponuie- 
om deformatkm. 

eotttemponuMotts fault growth 
fault 

coatineat (oon*-d-nent) One of the 
earth's major land masses, indud- 
ing both d^ land and continental 
shdves. At present condnents 
ooosdtute about one-third of the 
earth's aurfooe. 

contineutal (oon-d-nen^-tal) 
Formed on land rather than in the 
sea. Continental deposits may be 
of lake, swamp, wind, stream, or 
volcanic origin. 

eontinental apron continental rise. 
coBliaental baain A region in the 
Ulterior of a ooodnent comprising 
one or more doaed baains. 
eon tin en ta l b ord ertand That area 
of the conUnental margin be- 
tween the shoreline and the conti- 
nental slope which is topogmidi- 
fcdly mofeoomplri than the con- 
tinenmi shetf It is characterined 
by ridges and basins, some of 
srinch are bdow die depth of the 
oootbental dielf. An eiample is 

tal bor derland. 

canlinntal ennt The crustal rocks 
that underlie the eootinents; they 
are equi val e nt to the aal and 


range in tfaickncas from about 35 
tm to as much as 60 km under 
mountain ranges. The density of 
the upper layer of the condnental 
crust ts«»2.7g/cm^ and the vdoo- 
itics of oompresstonal seismic 
waves throng it are less than 
<^7.0 km/sec. Cf: occonjic cmst 
c on tinental deposit A sediinentary 
deposit laid down on land or in 
bodies of water not directly con- 
nected with the ocean, as opposed 
to a marine deposit; a glacial, 
fluvial, lacustrine, or eoUan 
deposit formed in a nonmarme 
environment. See alfe: terrestrial 
deposit 

eontinental displacement continent 
tal drift 

eontinentni divide A draiDage di- 
vide that separates streams flow- 
ing toward opposite sides of a 
continent. 

conthMBlal drift The concept that 
large plates of continental (sialic) 
crust have moved fredy across a 
substratum of oceanic (simatic) 
crust, much as ioe can drift 
through water. Proposed by the 
German meteorologist Alfred 
Wegener in 1912, the concept has 
been largdy superseded by other 
theories, esp. phtte tectonkx Syn: 
continental di^daement 
continental gtecisr An ioe sheet 
covering a large part of a conti- 
nent as iti the Antarctic. Syn: ice 
jkast 

contineaSal margin The various 
provmoes between the shoreline 
and the abyssal ocean floor, in- 
cludiagthe asiftenadikcO^ oor- 
tinental borderland, candnemal 



jrfcfM; md continental rte 
coatiMitri MMtaM jAIcAI 
coatlaartal ptatfm continental 
thdf 

dwtlMatif riM That part of the 
continental margin between the 
oootniental slope and the abyssal 
plain. It is a gentle incline with a 
generally smooth topography, al- 
though it may bear subnuuine 
canyovis. Syn. continental apron. 
condiieiital shelf That part of the 
continental margin that is bo 
tween the shoreline and the con ts- 
nental slope (or, when there is no 
noticeable slope, a depth of 200 
m). It is diarwcterized by its very 
gentle slope of O.T. Cf: insular 
shelf: continental borderland. 
Syn: continental platform; shelf. 
contiaentid slope That part of the 
continental margin that is be- 
tween the continental shelf and 
the continental rise (or oceanic 
trench). It is characterised by its 
relatively steep slope of 3-6*. Cf: 
insular dope. 

tmOUmom dejen aation (coo-tin'- 
ti-ous) Deformation by flow rath- 
er than by fracture. Cf: discon- 
fhttunis deformation. 
cnaHaaeas pawaafroat A zone of 
permafrost that, for the moat 
part, it onintemipted by pockets 
or palchfi of unfrozen ground. 
Gf: disoontinuous permafrost: 
sponude permafrost 

method in whsoh geoph onc 
groups are pla c ed uniformly 
atong the leaftb cf Oe Nne and so 


pled once. 

tkm series in which eariy-formed 
crystals rcKt with later liquids 
without abrupt phase changes; 
e.g. the plagiodate feldspars form 
a continuous reaction series. Cf: 
discontinuous reaction series. 
co n torted bedding otmwbae lami- 
nation. 

oontonrn. 1. Anifnagiiiarylipe.or 
a line on a map or chart, that con- 
nects points of equal value, e.g. 
devatioD of the land surface. Con- 
tours are commonly used to dn> 
pict topographic or structural 
snrhioes, but they can readily 
show any fdienoinenon that can 
he quantifi^ Cf: form Une. See 
also: structure contour. Syn: iso- 
pktk contour Une. 2. The outline 
or oonfigiiration of a surface fea- 
ture seen two-dnneoskmally, ej. 
the contour of a mountain pass or 
a coastline.— V. To provide a map 
with contour hnei; to draw a con- 
tour tine. 

flowing along lines of equal water 
deanty, apprcndmately parallel to 
the bathymetric contours. 

projection of stmctuml data in 
which the poles have been ooo- 
toured acocrdbig to their density 
per unit area on the projection. Its 
purpoee is to ohCain eaner vimali- 
atfon of the results of a pctrolab- 
ric study. 
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by two successive contour Uncs 
on a topographic map. ItisgeDer- 
ally a regular unit chosen accord- 
ing to the amount and abruptness 
of the change involved and the 
scale of the map. 
contourHe (con'-tour-ite) Any con- 
tour-current deposit, a layer 
of fine sand or coarse silt in a ma- 
rine-mud sequence, deposited on 
the continental nse by contour- 
following bottom currents, 
oontmir line A line on a map repre- 
senung a contour. Present usage 
makes contour and contour line 
synonymous. 

contmir amp A map that portrays 
the oonfiguratio. ^ the land sur- 
face by means oi contour lines; 
esp. a topographic map that 
shows surface relief by contours 
drawn at regular intervals above 
mean sea level, or a structurecon- 
tour map that shows the configu- 
ration of a specified rock surface 
underground and its inferred con- 
figuration where it has been 
removed by erosioa. 
controlled monk A mosaic m 
which the photographs or images 
have been adjusted, oriented, and 
scaled to honzontal ground con- 
trol in order to provide an accu- 
rate representation with respeci 
to distances and distortions. It k 
usually assembled from photo- 
graphs that have been corrected 
for tilt and for variations in flight 
altitude. 

eomdarlld (co-nu-lar'-i*^) A 
group of eatinct marine animals 
that had chitinous, pyramidal or 
flattened conical shells with 


marked quadrilateral symmetry. 
Generally considered as an order 
of Che Coelenterata. Range, Mid- 
dle Gunbrian to Lower Triasna 
€OBvectioa(con-vec'-tk») 1. Inhy- 
drotbcnnal systems, the Bow of 
waters around and through heat- 
ed aones adjacent to piutona in 
response to thermal gnulicnts. 2. 
The transfer of heat by vertical 
movements in the atmosphere, 
owing to denaty differcooei 
caused by heating from below. 3. 
A general term for the denaty- 
driven movement and mixing of 
water masses within^be ooeas. 4. 
A supposed mass movement of 
sttbcnistal or mantle material, ei- 
ther laterally or in cofiwcfkMi 
esUs, Cooveclioo cunents have 
been invoked to explain deep- s ea 
trenches, island arts, orogeny, 
and the like. 

eonvectioB call In tectonics, a pat- 
tern of mast movement of mantle 
material in which the central area 
is uprising and the outer area is 
downflowing, due to heat viria- 
tioos. See also; convectioiL 
convergsnee (con-ver*-genoe) 1. 
The meeting of ocean currents or 
water masses, resulting in the 
sinkiDg of the denser, colder, or 
more saline water; alia the line or 
area where this oocuri. Cf: ttfiver- 
gence, 2. The gradual decrease m 
verticsl distance between two 
seduneotary ro^ units or hori- 
zons as the result of thinning of 
interveniDg strata. 3. The acquisi- 
tion or possession of siinilar char- 
acteristics by animals or plants 
of different groups, as a result of 



Ill 


sfaniltrity in habitat or eoviroo- 
meat; €onver^nt epolutum. 
canfiryrt map isochore map. 
cm w ar gi eB t afotntlon (con-ver'- 
pent) The development of siniilar- 
appearing forms in genetically un- 
rated lineages; convergence. Cf: 
parallel evolution: homeomorphy. 
convtrted wave A seismic wave 
that has been converted from a 
P-wave to an S-wave or vice versa 
by reflection or refraction at an 
interface. Such waves are some- 
times designated PS or SP. Cf: nr- 
flected wave. 

convolate (con'-vo-lute) Coiled or 
wound together, as in a gastropod 
shell whose inner whorls are en- 
tirely concealed by the outer 
whorls. Cf: involute. 
convolate bedding convolute lami- 
natkm. 

convointe hunination Intricately 
crumpled or folded laminae, eap. 
of silt or fine sand, that are con- 
fined within an undeformed layer, 
die out both upward and down- 
ward, and are overlain and under- 
lain by parallel undisturbed lay- 
ers. The structure appears to ro> 
suit from deformation during 
deposition Syn* convoiute bed- 
ding; contorted bedding; convolu- 
tiOH. 

convohrtlon (oon-vo-iu'-tion) 1. 
The process of produang convo- 
lute bedding, adso, the state or 
structuie of being convoluted. 2. 
A change in the shape of seismic 
waves as they pass through the 
earth or other yf/ier. Itcanbecal- 
culated in the mathematical oper- 
ation called **hiiear superpon- 


tion**. 

eaerdiaglaa (oo-or*-di-nales) lin- 
ear or angular quantities (usiiaQy 
two-dhnoiiooaO which desig- 
nate the podtioo that a point oc- 
cupies in a given plane or other 
surface in rdatioo to a given refer- 
ence system; e.g. latitude and lon- 
gitude are ooordiaates of a point 
on the earth's surface, 
c o ordination wmher (co-qr'-di- 
na'-tion) In crystallogra|diy, the 
number of nearest nbghbor ions 
that surround a given ion in the 
crystal structure, e.g. four, su, or 
eight 

copper (oop'-por) A reddidi or 
sahnon-pink isometric mineral, 
the native metallic element Cu. It 
is ductile and malleable, a good 
conductor of heat and electricity, 
usually dull and tarnished, and 
formerly an important ore. 
coprollte (cop'-ro-lite) The foasil- 
ized eaciement of vertebrates 
such as ^tthes, reptiles, and mam- 
mals. Coprolites are larger than 
Jeoal petietx measuring up to 20 
cm in length, are brown or \Aock 
in color, and are often composed 
largely of caldum phosphate, 
fogntaa (co-qui'-na [ko-kee'-nap 
A detrital limestooe composed ^ 
broken, abraded shell fnigments, 
which is i^reakly to moderately ce- 
mented; esp. rdatively recent 
deposits occurring in Florida. Cf: 
microcoquina. Etymol: Spanish, 
"cocklesheU". 

coral (cor'-aJ) 1. A general name 
for any of a large group of bot- 
tom-dwdling, attached, marine 
codenterates of the data An- 
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dioioa. They are commoo in 
wann modern seas and abundant 
in the post-Cambrian fossil rec- 
ord. produce eaternal skeletons 
of caldum carbonate, and exist as 
solitary individuals or grow in 
ookmies. 2. The hard calcareous 
external akdetoo secreted by cor- 
al polyps for their support and 
habitatioa. and found in single 
speciincns growing plantlike on 
dut sea bottom or in extensive 
solidified accumulations (coral 
reels). 

conitdl (cor-al'-gai) Said of a firm 
carbonate rock formed by an in- 
tergrowth of frame-building cor- 
ah and algae. The material so 
formed h an excellent sediment 
binder in a coral reef, 
eotniltne (oor'-al-hne) Pertaining 
to, composed of, or having the 
structure of corals, as ooialline 


earaUHie (cor'-al-lite) The calcare- 
ous cxoskdetOD formed by an in- 
dividual conJ polyp, conasting of 
walla, septa, and accessory stnio- 
tnres tudi as tabulae and dhsepi- 
menta. It may be embedded in the 
general structure of the coral 
oniony or it may be aolilary. Cf: 
eanUum. 

cataliHB(oo-ralMnnOThecalcare- 
one exoskekton of a coral oolooy, 
cr^eonJUle 6t9Lwattagy coral; 
the entire ikckton of a coraL PI: 


1. Aooral-nlgdorooral- 
iound or ridge of in- 
oonl ooloaKi and skeletal 
carbonate sandt nod 


bonate. A coral reef is built op 
around a potentially wave-reaiat- 
ant framework, especially of coral 
colonies but often including many 
algae. 2. A popular term for an 
organic reef oi any type, 
coral rock Limestone of a coral 
reef. 

cordierite (cor'-di-er-ite) A blue 
orthorhombic mineral, (Mg»Fe )2 
AUSisOis. It is a common miner- 
al of metamorphic rocks, 
cordillera (cor-dil-le -ra) 1 An ex- 
tensive series of more or less par- 
allel ranges of mountains (togeth- 
er with their associgted valleys, 
hssins, plains, plateaus, rivers, 
and lakes), the component parts 
having various trends but the 
nuus itself having one general di- 
rectioa; psp. the great mountain 
region of western North America 
from the eastern face of the Rocky 
Mountains to the Pacific Ocean, 
or the Andes in South America. 2. 
An individual mauntam chain, 
e.g. one of the parallel chains of 
the Rocky Mountains. 3. A term 
used in Soaih America lor an in- 
dividual mountain range, — Ety- 
mol: Spanish, **cliain or range of 
mountains", from Latin chorda, 
"cord". 

core 1. The central part of die 
earth, heginntng at a depth of 
about 2900 km, probably coiwi at- 
tng of iron-nidMl alliqf; H w divi^ 
ble into an outer core that may be 
liquid and an inner core about 
1300 km in ndm that may be 
tofid. X A t^irndrical aecto 
rock, nanatty 5-10 cm in dianMier 
and up to aeoenl OMlcfB in lengik 
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corralM toil 


taken hy a core bit and brought to 
the surfim for examioatioo and/ 
or analysis. 3. A vertical section 
off ocean-bottom sediment collect- 
ed by a coring device. 4. A mass 
impervious material. e.g. day. 
forming the central part off an em- 
bankment dike, or dam. S. The 
inner or centra) part of a fold. esp. 
of a folded structure that indudes 
seme sort of structural break. Cf: 
envelope. 6. reef core 
core barrel A hollow cylinder at- 
tached to a specially designed bit 
and used to obtain and preserve a 
contmuous secdon or core of the 
rocks penetrated in drilling, 
core test A hole drilled with a core 
drill for the purpose of socunng 
geological information. 

Coriolis force (Co-n-o*-lts) The 
apparent force caused by the 
earth’s rotation which serves to 
deflect a moving body on the sur- 
face of the earth to the right in Uh' 
northern hemisphere and to the 
left in the soutbem. Cf; pole-flee- 
ing force. See also: Ferrers law. 
eomer (cor’-ner) A point on a land 
boundary at which two or more 
surveyed lines mterseett e.g. sec- 
tion comer or township comer, 
oorona (co-ro'-na) 1. A zone of 
minerals, usually with radial ar- 
rangement. around another min- 
eral. The term has been applied to 
reaction rims, corrosion rims, and 
originally crystallized minerals. 2. 
The mam part of the calcareous 
tat of an echinoid. 
eorraslon (cor-ia'-sion) 1. abra- 
sion. 2. Atermsometimauseda 
a syn. of attrition. Verb: corrode. 


c o rre la te (cor'-re-lat^ To slmw 
corrapoodenoe in chaiacter and 
stratii^phic positioo between 
such geologic phenomena a for- 
mations or fossil faunas of two or 
more separated areas. 
correlatkMi (cor-re-la'-doo) 1. 
Dcmonstratioii of the equivalence 
off two or more geologic phenome* 
na in diflercnt areas; it may be 
hthologic or chronologic. Alao^ 
the condition or fact of being cor- 
related. Z Identification of a 
phase of a scnmic record a repre- 
senting the same phase on anoth- 
es record; also, tte meaurement 
of the degree of linear rdatiooship 
between a pair of traces, or oitht 
atent to which one can be ocms- 
sidered a a linear function of the 
other. 3. The mtenstty of the as- 
sodation or interdependence be- 
tween two or more mathematacal 
variables. 

conie (cor'-rie) A tenn used in 
Scotland a a syn. of drqoe. Ety- 
mol: Oadic cuinc ''kettle**. Also 
spelled: conyL 

cor rosloa (cor-ro*-tion) 1. Eraaco 
of rocks by chemical proocaca. 
e.g. solution, hydrolysis, hydra- 
tion. oxidation. Cf: comnbii. 
Verb: corrode. 2. The partial re- 
sorptioo, dissolution, fuskm, or 
otha modtficatioD off the outer 
parts of early-formed crystals, or 
of xenoliths. by the solvent action 
of the resfoual magma in whidi 
they are cratained. See aboe cor- 
roskm border. 

corruikMi bordar One of a aeries oi 
borders of one or more acoondary 
minerals around an origiaal crya- 



tal» repreacnting the modificatioii 
of a phenocryi t due to the oorro- 
tive action of iti magma. Cf: eoro- 
na See also: corrosion rim, 
corroikMi rim A corrosion border 
as teen in section, 
corniidiim (co-run*-dum) A miner- 
al. A 1 ^ 3 . it occurs as grains and 
masses, or as variously colored 
rhombohedral crystals, including 
the gem varieties ruby and sap- 
phire. Corundum is extremely 
tough and has a hardness of 9 on 
the Mohs scale. See also: emery, 
eocmk dual (cos'^mic) 1. Very fine 
particles of solid matter moving 
about in interplanetary space or 
elsewhere in the universe. 2. The 
smallest particles that invade the 
earth's atmosphere from inter- 
planetary space. Their composi- 
tioo and structure are similar to 
those of meteorites, 
comic eroslOB The degradation or 
destruction of rocks on a plane- 
tary surface as a result of shock- 
wave interactions produced by 
hyperveloctty impacts of parti- 
cles. The term includes the gradu- 
al wcaring-away of rock surfaces 
due to spalling, as well as the 
catastrophic rupture and breakup 
of entire rocks. 

comic radiatioB Very high-energy 
subatomic particles from outer 
space, which bombard the earth's 
atmosphere. Primary cosmic rays 
(atomic nudd) are almost com- 
pletely absorbed in the upper at- 
mosphere; secondary ooamic rays, 
which have less energy, may rea^ 
the earth's surface, providing a 
part of natural background radia- 


tion. 

coamodimlttiT (cos'-mo<hem'- 
is-try) The study of the origin, 
distribution, and abundance of 
dements in the universe, 
cosmogony (cos-mog'-o-ny) 
Speculation regarding the origin 
of the universe, including that of 
the earth. Cf: cosmology. 
comblogy (cos-mor-o-gy) The 
study, both theoretical and obser- 
vational. of the space-time struc- 
ture of the universe as a whole. Cf: 
cosmogony. 

cosBSopolitan (cos-mo-por-i-tan) 
Said of a kind of organism or a 
species that is widely distributed 
t^ughout the world in various 
geographic and ecologic prov- 
inces. Noun; cosmopolite. 
coteau (co-teau') A word used in 
the U.S. for a vanety of features, 
e.g. hills or a hilly upland, an de- 
vated rough plain, a low ridge 
within a swampy area, or esp. a 
prominent dissected escarpment 
forming the edge of a plateau, as 
in the north-central U S. Etymol: 
Canadian French, ''slope of a 
hiU". 

cotectic (co-tec'-tic) Said of condi- 
tions of temperature, pressure, 
and composition under which two 
or more solid phases crystallize 
simultaneously from a single liq- 
uid over a finite range of falling 
temperature; also, said of the geo- 
metric line or surface representing 
the corresponding phase bound- 
ary on the liqukkis of a phase dia- 
gram. 

cotton bnll ulexite. 
eotyloannr (col-y'-lo-saur) Mem- 



115 


creek 


ber of ao order of rq>tiJcs (Cotylo- 
seuiia) of geoeralised structure 
and Itzardlike or turtlelike habit, 
mostly of late Paleozoic age. 
Ranget Lower Penusylvauian to 
Upper Triassic. 

cotype (co'-type) A term originally 
us^ for either a syntype or a 
paraiype ; not recommended be- 
cause of this dual meaning, 
coulee (couMee [koo'-lee]) 1 . In the 
northwestern U.S.. a dry or inter- 
mittent stream valley, esp. a long 
trenchlike gorge that once earned 
meltwater from an ice sheet, e.g. 
the Grand Coulee in Washington 
state. 2. A tonguelike mass of de- 
bris moved by solifluction. 3. A 
flow of viscous lava with a blocky, 
steep front.— -Etymoi: French, 
•flow, outflowing’*, 
coulee lake A lake formed when a 
lava flow acts as a dam across a 
stream valley. 

couloir (cou-loir* (kool-wahr*]) I. 
A deep, narrow valley; esp. a 
gorge or gully on a mountain side 
in the Alps. 2. A French term for 
a passage in a cave, or a vertical 
cidt in a cliff. — Etymol: French, 
’^passage”. 

country rock The rock enclosing 
or traversed by a mineral deposit. 
e.g. a vein system, or by an igne- 
ous intrusion. Cf: wall rock, 
coupled wuve A type of surface 
wave that is continuously gener- 
ated by another wave which has 
the same phase vdoaty. Syn* C 
wase. 

cove 1. A small sheltered bay or 
inlet in a coast, often affording 
anchorage for small craft. 2. A 


hollow in a steep mountainside, 
or a small valley extending down 
a mountain, as in the foothills of 
the Blue Ridge m Virginia. 3. A 
term used in the southern Appala* 
chian Mountains for an open area 
sheltered by hills or mountains, 
e.g. Cades Cove. Tennessee, 
covellite (oo’-vd-lite) An mdigo- 
blue hexagonal mineral* CuS It is 
a common secondary mineral and 
represents an ore of copper, 
crag A steep, rugged rock; a rough 
broken cliff or projecting point of 
rock. 

crag and tail A streamlined bill or 
ndge. resulting from glaciation 
and consisting of a knob of resist- 
ant bedrock (the “crag”), with an 
dongatc body (the ’’tail**) of more 
erodible bedrock, till, or both, on 
its lee side. 

crater (cra’-ter) I A basii]|hke, 
nmmed structure at the top dr on 
the flanks of a volcanic cone; it is 
formed by explosion or collapse. 
2. A saucer-shaped pit or depres- 
sion on the earth’s surface, result- 
ing from impact or explosion. 3. 
funar crater 

crater lake A lake, generally of 
fredi water, formed by the ac- 
cumulation of ram and ground 
water in a volcanic cratet or cal- 
dera. 

cratou (cra'-ton) A part of the 
earth's crust that has attained sta- 
bility and to been little deformed 
for a long time. The term is re- 
stricted to continents, and in- 
cludes both shield and platform, 
Cf: hedreocraton. 

credt 1. A term used generally in 
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the U.S. (excqpt New Engleii4) 
for any atxeam larger Chan a 
brook but malicf than a river. 2. 
A tidal inlet or estuary* es|». on a 
tow4ying ooasl. 

creep 1. The slow, imperceptible 
downalope movement of mineral 
rock, and soil paiticlet under 
gravity. 2. Continuously incrtaa- 
ing, slow deformation Strain) of 
solid rock resulting from a small 
constant stress acting over a long 
period of time. 3. Gradual stiain 
failure of rock, as in miiir pdlars 
and roofs, owing to the weight of 
overlying rocks. 

creep reeerery The gradual recov- 
ery of elastic strain when stress is 
rdeated. Syn: eiastic afienfftct 

crcnalatkHi (crcn-u«la'-tion) 
Small-scale folding (wavelength 
up to a few millimeters) that is 
supenmpoted on larger-scale 
folding. Crenulations may occur 
along the cleavage planes of a de- 
formed rock. 

cecacent beaeh (cres'-ceni) A curv- 
mg beach, concave toward the 
sea, forined along a hilly or moun- 
tainous coast at a bayhead or at 
the mouth of a stream entering a 
bay. 

cr eecant i c fractnre (cres-cen'-tic} 
A crescent-shaped mark on a gla- 
ciated rock surfm. m the fdnn of 
a hyperbolic crack, of larger sine 
(up to 1(^12 cm long) than a cto- 
i^rmark; it is convex toward the 
direction from which the ice 
moved and ooosiats of a angle 
fracture without removal of any 
rock. Cf: cresetntie goigifc Syn: 
crescentic crack. 


creican Hc g oug e A creaoent- 
ahaped mark in the form of a 
groove or channel with a tomo- 
wlttt rounded bottom, formed by 
facial ptucking on a bedrock sur- 
face; it ia concave toward the di- 
reotion from which the loe moved 
and If consists of two fractures 
from between which rock has 
been removed. Cf . crescentic frac- 
ture, Syn: goage mark, 
crest 1. The highest point on a hiU 
or mountain, or the highest line 
along a ndge or range. 2 The 
highest point on a given stratum 
in any vertical section through an 
antidiiie. CT: crest frae. .3. The 
highest part of a wave, 
crest line The line joining the high- 
est points on a given stratum m an 
anticline. Cf: crest 
ersat plane Planar crest surface 
crest anrfnea A surface that con- 
nects the crest lines of the beds of 
an anticline. Cf. crest plane 
Qr et nceotts (Cre-ta'-oeous) The fi- 
nal period of the Mesosoic era 
(after the Jurassic and before the 
Tertiary period of the Cenocoic 
era), thmight to have covered the 
span of tune between 13S and 65 
millkm years ago; alaa the oorrd- 
spooding system of rocks. It is 
named after the Latio word for 
chalk C*creta**) becatiae of the 
PngHah chalk beds of this age. 
ersvaass (cro-vasaeO 1* A deep fia> 
sure or crack in a gbder. caused 
by stresaes resulting from differ- 
eodai movemeot over an uneven 
surface. Orevasses may be as 
much as 100m deep. 2. A crack or 
btesfib in the bank of a river, cap. 



in a natural levee or artifidal em- 
bankment of the lower Miaaisap- 
pi River. 3. A deep bieak or fia- 
sure in the earth after an earth- 
quake. — Etymol: Fiendi. 
cwvicc (crev*-ioe} 1. A narrow 
openmg or recess, as m a wave- 
eroded chff . 2. A shallow fiasure 
ui the bedrock under a gold |dac- 
ei. in wliicb small but highly con- 
centrated deposits of gold may be 
found. 3 A colloquial syn. of cre- 
vasse. 

crinoM (cri'-noid) An echmoderm 
of the class Cnnoidea. character- 
ized by a globular body enclosed 
by a caiyx from which “arms'* 
extend radially, and by a jomted 
flexible stem and a “root" by 
which It is attached to the sea bot- 
tom. Range, Ordovician to the 
present Informal syn: sea lify 
crinoidal limestone (cfi-ooid'-al) A 
rock coQsiating almost entirely of 
the fossil skdccal parts of cri- 
noids, esp. the plates of the stem, 
criatohnllte (cris-to'-hal-ite) A 
mineral: Si02 It is a high-temper- 
ature polymorph of quartz and 
tridymite. and occurs as white oc- 
tahedrons in acidic volcanic 
rocks.’ Cristobalite is stable only 
above 147(rC Cf; tridymite, 
critical angle (crit'-i-cal) The 
smallest angle of incidence at 
which there is total reflection 
when an optic, acoustic, or elec- 
tromagnetic wave pastes from 
one medium to another medium 
that is lest refractive 
crttkal point A point representing 
a set of oooditioos (premure, tem- 
perature, oompositton) at which 


two phases become physically m- 
distinguishable; in a system of one 
component, the temperature and 
pressure at which a Uqiiid and iu 
vapor become identical in all 
propertka. 

critical preasnio The pressure ns 
quiied to condense a gas at the 
critical temperature, above which, 
regardless of pressure, the gas 
cannot be liqu^ied. 
critical temparatwt That tempem- 
ture above which a substasce can 
exist only in the gaseous state, no 
matter what pressure is exerted, 
critical fclodty Most commonly, 
that velocity at which fluid flow 
changes from laminar to turbu- 
lent. As used by hydrological en- 
gineers, the term has several other 
meanings. 

croddolite (cro-cid*-o-Hte) A blue 
asbestifonn variety of riebeckite, 
occurring in silky fibeia and in 
massive and earthy forms. Syn: 
blue asbestos, 

Groixan (Croix'-an> Upper Cam- 
brian of North America, 
crop out V. outcrop- 
croM-bedding 1 Cross-strattficch 
turn in which the cross-beds are 
more than 1 cm in thickness. 2. A 
cross-bedded structure, a cross- 
bed. — See also- current bedding, 
Syn: false bedding. 
croas-correlatlon 1. A measure of 
the siniilarity of two seismic wave 
forms, the degree of linear rela- 
tKNiship between them, or the ex- 
tent to which one is a linear func- 
tion of the other. Z A method for 
comparison of two strings or sfr* 
qucnces of numerical data. Gf: 



eorrthtiotL 

V NmaX 1. A tmall paisa^eway 
that may be driven at an angle to 
the main entry or an air course. 2. 
A level driven across the course of 
a vein or across the general direc- 
tion of the workings; thus, a mine 
opening that intersects a vein or 
ore-bearing structure at an angle, 
crossed nicols In a polarizing mi- 
croscope, two Nicol prisms or Po- 
laroid plates that are oriented so 
that the transmission planes of 
polanzed light are at right angles; 
light that is transmitted from one 
will be intersected by the other, 
unless there is an intervening sub- 
stance. 

croesed twlnniiig Repeated twin- 
ning after two laws, as in micro- 
dine. Syn. gridiron twinning. 
croes fault 1. A fault that strikes 
diagonally or perpendicularly to 
the strike of the associated strata 
or to the general structural trend. 
2. A minor fault that intersects a 
major fault. 

cross fiber Veins of fibrous miner- 
als, esp. asbestos, in which the fi- 
bers are at right angles to the 
walls of the vein. Cf: slip fiber 
cross-laminatkMi 1. Croa-stratifi- 
cation characterized by cross- 
beds that are less than 1 cm in 
thickness. 2. A cross-laminated 
structure; a cross-lamina, 
croasopteiirgian (cro$'-sop-te-ryg*- 
i-an) n. A member of an order of 
lobe-finned bony fishes, the ances- 
tors of the first land animals. The 
Crossoptery^i indude the coefs- 
canths, — ^j. Of or pertaining to 
the lobe-finned fishes. 


cram ripple nnrli inmrfmnee rip- 
pk mark 

crocs section 1. A diagram show- 
ing the features transected by a 
vertical plane, e.g. a vertical sec- 
tion through an orebody, an anti- 
dine, or a fossil. Cf; longitudinal 
section. Syn: transverse section. 2. 
An actual exposure or cut that 
shows transected geologic fea- 
tures. — Adj: cross-sectional. 
cross-stratification Arrangement 
of strata inclined at an angle to 
the main stratification. In modern 
usage, this is considered to be the 
general term, and to have two 
subdivisions: cross-bedding in 
which the cross-strau are thicker 
than I cm, and cross-lamination, 
in which they are thinner than 1 
cm. See also: current bedding 
Syn: false stratification; diagonal 
stratification, 

crude oil Petroleum in its natural 
state as it emerges from a wdl, or 
after passing through a gas-otl 
separator but before refining or 
distillatioa. 

crush brecdu A breccia formed es- 
sentially in place by mechanical 
fragmentation as a result of fold- 
ing or faulting. Cf: crush conglom- 
erate: autociastic. Syn. eataclasite: 
tectonic breccia, 

crush couglonerate A rock formed 
essentially m place by folding or 
faulting of brittle, closdy jointed 
rocks, containing lozenge-shaped 
fragments produced by granula- 
tion of rotated blocks and round- 
ed by ittritkm, and closdy simu- 
lating a normal sedimentary con- 
glomerate; a rock similar to a 



crush breccia but having frag- 
ments that are more rounded. 
Syn catacUmte; tectonK conglom- 
erate. 

cmshing strength The compressive 
stress necessary tocausea solid to 
fail by fracture 

crust 1 The outermost layer of the 
earth, that part of the earth above 
the Mohorovi66 discontinuity, 
made up of sial, or of sial and 
Sima. It represents less than 0 1% 
of the earth's total volume See 
also continental crust, oceanic 
crust 2 A laminated, cnnkled al- 
gal deposit, shghtly arched to bul- 
bous, formed on rocks or fossils 
by accretion or flocculation 
crustacean (crus-ta'-cean) Any ar 
thropod of the superclass Crus- 
tacea, charactenzed chief] v by the 
presence of two pairs of antennae 
Most forms arc manne Crus- 
taceans are second only to insects 
in numbers of mdividuals Range. 
Cambnan to present 
cnistified (crust'-i-fied) Said of a 
van in which the mineral filling is 
deposited in layers on the wall 
rock Syn healed. 

Cryogenic period An informal 
designation for a period in geolog- 
ic history when large bodies of ice 
formed at or near the poles and 
the climate was generally suitable 
for the growth of continental gla- 
aers 

cryolite (cry'-o-lite) A white or 
colorless moDOcltoic mmeral Nny 
A1F6 It has been found chiefly m 
apegmatiteat lvigtut> Greenland. 
Natural and synthetic cryolite is 
used in the manufacture of alumi- 


num Syn Greenland spar. 
cryology (cry-ol'-o-gy) ghcstdoe^ 
cryolumiueacenee (cry*-o-lu-mi- 
oes'-oenoe) Low-temperature in- 
crease of weak luminescenoe. or 
Its production in nonnally non- 
fluorescent matenal 
cryomorphology (cry'-o-mor- 
phol'-o-gy> The part of geomor- 
phology pertaining to the vanous 
processes and products of cold 
climates 

cryopedology (cry'-o-pe-dol*, o-gy) 
llie study of the processes of in- 
tensive frost action and the occur- 
rence of frozen ground, esp per- 
mafrost. including the civil-engi- 
necnng methods used to over- 
come or minimir^ the difficulties 
involved 

cryopianation (cry'-o-pla-na'-tion) 
The reduction of a land surface by 
processes assoaated with inten- 
sive frost action, supplemented bv 
the actions of running water, 
moving ice, and other agents Cf 
alnplanation, equiplanation. 
cryosphere (cry'-o-sphcrc) Fhc 
part of the earth's surface that is 
perennially frozen, the zone of the 
eai th where ice and frozen ground 
are formed 

cryoturbatioa (cry'-o-tur-ba'-tion) 
congehturbanon 

cryptalgal (crypt-al'-gal) Said of 
rocks or rock stnictuiies formed 
through the sedimeot-binding 
and carbonate-preapitatiog ac- 
tivities of nonskdetal algae The 
influence of these organisms is 
more commonly inferred than ob- 
served. hence the etymol: Greek 
kryptos, “hidden, secret*', -f of- 
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cryiPtecryitilliM (cryp'-to-crys*- 
tal-Une) Slid of the texture of a 
rock ooonsting of crystab that 
are too snail to be recognized and 
disthigubhed under the ordinary 
micraaoope; indistinctly crystal- 
line. Also, said of a rock with such 
a texture Cf: microcrystailine. 
crypUtixgMkm structure (cryp'- 
to-ex-plo'-sion) A nongenetic de- 
scriptive term to designate a 
roughly arcular structuie formed 
by the sudden, explosive release of 
energy and exhibiting intense, of- 
ten localized rock deformation 
with no obvious relation to vol- 
canic or tectonic activity. Many 
cryptoexplosion structures are be- 
lieved to be the results of hyper- 
velocity impact of crater-forming 
meteorites of asleroidal dimen- 
sions; others may have been pro- 
duced by obscure volcanic activi- 
ty. The term largely replaces the 
earlier term, crsrptovolcanic struc- 
ture. 

cryptoperthite (cryp-to-perth -He) 
An extremely fine-grained mter- 
growtb of potassic and sodic feld- 
spar in which the lamellae are de- 
tectable only by means of X-rsys 
or with the aid of the dectroo mi- 
croscope. Cf: perthite; mkropertk^ 
ite. 

cryplovolcank structure (cryp-to- 
vol-can'-ic) A term originally ap- 
plied to a dcfonned* breodated. 
generally ctrcular structure be- 
heved to have been produced by 
volcanic exploaions. but lacking 
any direct evidence of volcanic ac- 
tivity. Many of these structures 


are now bdieved to have been 
formed by meteorite impact, and 
the nongenetic term cryptoexpkh 
Sion structure is prefem^ 

Gryptmoic (Cryp-to-zo'-ic) That 
part of geologic time represented 
by rocks in which evidence of life 
IS only slight and of pnmitive 
forms Cf* Pkanerosmc. 

cryptoxoon (cryp-to-zo'-on) 1 A 
structure m l^ecambrian rocks, 
believed to be the remains of 
primitive organisms 2 A hemi- 
spherical or cabbage-like algal 
structure of variable size, pro- 
duced by the problematical Cm- 
bnan and Ordovicitn reef-form- 
mg calcareous alga of the genus 
Cryptoxoon. — ^Pl: cryptozoa. 

crystal (crys'-tal) A h^nnogeiieous, 
sdid body of a chemical element, 
compound, or iaomorphous mix- 
ture. having a regularly repeating 
atomic arrangement that may be 
outwardly expressed by plane 
fooes. 

crystal axis One of three imagi- 
nary lines in a crystal (four in a 
hexagonal crystal) that pass 
through its center; it is used as a 
reference in describing crystal 
structure and symmetry. One or 
all of the crystd axes may com- 
dde with axes of symmetry. Syn: 
aystalhgmphk axis. 

crystd rhraiiitry The study of the 
rations among chemical oompo- 
aition. intonal structure, and the 
physical properties of crystalline 
matter. 

cryatalcla8iOiieoftlie32 possible 
combinations of the nontransla- 
tional dements of crystal symme- 
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try, divided among the u crystal 
systems. Syn: point group. 
crystal flotatioa The floating of 
light-weight crystals m a body of 
magma. Cf . crystal settling 
crystal fora L The geometnc 
shape of a crystal 2. Ad assem- 
blage of symmetrically equivalent 
crystal planes making up a form 
wiuch displays the symmetry of a 
crystal class A crystal may be 
bounded by one or more foims, 
each consistent with the internal 
symmetry of the crystal, 
crystal fractionation Aiagmattc 
dif/erentuition resulting from the 
settlmg-out of crystals as they 
fonn Cf* fractional crystaUaa^ 
turn 

crystal gliding translation gliding 
crystal habit The general shape of 
crystals, e.g cubic, prismatic, fi- 
brous. For a given type of crystal, 
the habit may vary from locabty 
to locality depending on environ- 
ment of growth. 

crystal lattioe The regular and re- 
peated three-dimensiooal ar- 
rangement of atoms or ions in a 
crystal. See also. Brarais lattice: 
space lattice. 

crystalline (crys'-lal-line) Of or 
pertaimng to the nature of a crys- 
tal; having regular mdecular 
structure. Ant. amorphous. 
crystalliae rock 1. A rock consist- 
ing of mmends in an obviously 
crystaOme state. 2. An ineiact 
gneni term for igneous and 
metamorphic lodcs as opposed to 

esjgtdhUltg (arya-taMitt'-i-ty) 1. 
The degiUB to which a rock (ssp. 


an Igneous rock) is crystaUine 
(hohcrystailuie, hypocrysmlbne, 
etc.). 2. The degree to which the 
crystalline character of an igneous 
fo^ IS developed {macrocrystah- 
line, microcrystalline, or crypuh 
crystalline) or is apparent (/^a- 
erttic or iwhanitich 


crysinllisation (crys'-tal-li-za'- 
bon) The process by which matter 
becomes crystalline, from a gase- 
ous, fluid, or dispersed state ^ 
crystallization differentiation The 
progressive change in oomposi- 
bon of the liquid fracbon of a 
magma as a result of the crystalli- 
abon of mineral phases that dif- 
fer m compoBitioo from the mag- 


crystallisaCkHi Interval 1. The in- 
terval of temperature (or, less fio- 
qucntly, pressure), between the 
formation of the first crystal and 
the disappearance of the last drop 
of liquid from a magma upon 
coohng, usually exdudmg latd- 
stage aqueous fluids. 2. More 
specifically, when refemng to a 
given mtD^» the range or raiiga 
of temperatures over which that 
particular phase is in equdibrium 
with liquid In the case of cqm- 
bbria along reaction fines or reac- 
tion surfaces, crystallization in- 
tervals aa thus defined mdude 


temperature ranges where oertam 
solid phases are actually decrease 
ing m amount with dec re a fc in 
temperature. — Siyn. fmesing inter- 
eaL 


chemkaiim 





tng) The exfNUiti ve force of a ciys- 
tal groiving in a solid medium; 
force is different in different crys- 
tallograpliic directions. 
erysmUoMnst (crys^tal-lo-blast) A 
crystal of a mineral produced en- 
tirely by metamorphic processes. 
Seealso: kUMasi; koioblast: xeno- 
blast Adj: ctysialloblastic 
cryataHoblaalcala (crys'-tal-lo- 
blas'-te-sis) Deformation accom- 
plished by metamorphic recrys- 
taJlizatfon. 

cryslalloblnstk (crys*-ta]-lo-blas'- 
tic) 1. Pertaining to a crystallo- 
blast. 2. Siud of a crystalline tex- 
ture produced by metamorphic 
recry^Kzation under conditions 
of high viscosity and directed 
pressure, in contrast to igneous 
rock textures that are the result of 
successive crystallization of min- 
erals under conditions of relative- 
ly low viscosity and nearly uni- 
form pressure. See also: kometh 
bkatk: beterMasOc 
cryataHovraphy (crys-tal-log'-ra- 
phy) The study of crystals, in- 
cluding their growth, structure, 
physical properties, and classifi- 
cation by form. 

crystal mash Partially crystallized 
magma 

eryslal opte The science of the 
transmission of light in crystals 
erytlal aandstone 1. A sandstone 
in which the quar grains have 
been enlarged by c ' oosifion of 
silica so that the grains show 
regenerated crystal facets and 
sometimes nearly perfect quartz 
euhedra. Crystal sandstones of 
this nature sparkle in sunlight. 2. 


A sandstone in which caldte has 
been deposited in the pores in 
large patches or units having a 
single crystallographic orienta- 
tion. resulting in a **poikiloblas- 
tic** effect. See also: sand crystal 
crystal aedteentation crystal set- 
tling. 

crystal afeding The use of a seed 
crystal or foreign particle in a so- 
lution to initiate crystallization of 
the solute. 

crystal settliag In a magma, the 
sinking of crystals due to their 
greater density, sometimes aided 
by magmatic oon^^ction. It re- 
sults in crystal accumulation, 
which develops layering Cf: ciyr- 
tal flotation. Syn: crystal sedimen- 
tation, 

crystal s tmet ure The orderly and 
repeated arrangement of atoms in 
a (^tal, the translational prop- 
erties of which are dcscrib^ by 
the crystal lattice or space lattice. 
Syn- crystalline structure. 
crystal system One of six groups or 
dassifications of crystals accord- 
ing to the symmetry of their crys- 
tal faces, a^ having characteris- 
tic dimensional equivalences in 
the lattices or axes of reference. 
The systems are: isometric, hexa- 
gonal tetrogjonal orthorhombic, 
monoelinic. and triclinic. Within 
the six systems there is a total of 
32 crystal dasses 
crystal tuff An indurated deposit 
of volcanic ash dominantly com- 
posed of crystals Sr crystal frag- 
ments. Cf: lithic tuff, 
crystal zone Three or more non- 
p^ld crystal faces, the edges of 
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intertectioo of wMch are panlM 
to a commoo fine or laltioe row 
called the wmaxk, 
enbe A crystal fonn in the iioniet- 
ric system encloaed by six sym- 
metrically equivalent hms at 
nght angles to one another, 
cubic deavage Mineral cleavage 
parallel to the faces of a cube; e.s. 
in galena. 

cubic pufiriug The *iooaest** sys- 
tematic arrangement of uniform 
spheres in a elastic sediment or 
crystal lattice, charucteriaed by a 
unit cell that is a cube whose ei^t 
comers are the centers of the 
spheres involved. An aggregate 
with cubic packing has the max- 
imum porosity (47.64%). Cf; 
Hkmboiuthul paekUig, See also: 
open packing. 

cubic ayatasi ianactfic ^gunriiL 
cu es ta (cacs'-ta) An asymmetrical 
ndge, with a long gentle slope on 
one side c o nfor m ing with the dip 
of the underlyhig strata, and a 
steep or cfifRikc face on the other 
side formed by the outcrop of the 
reaistant beds. Etymol: Sponish» 
**hill, sloping ground**. Ct: hog- 
back. Syn: wokL 

cuMe-aoc (cni-doeacO A cavern 
passage that has only one en- 
trance. 

culm A vernacular term variously 
applied, according to the locality, 
to carbonaceous shale, or to fine 
panicles of anthraate coal, 
cnlndnntlon (cul-mHaa'-tioD) The 
highest point of a structural fea- 
ture, e.g. of a dome, anticline, or 
nappe. The axis of an anticline 
may have several cuiminatioos 


that are separated by saddles. See 
also: crest Syn: tgax, 
culture (cul'-ture) The details of a 
map, representing the works of 
man (such as roads, railroads, 
buildini^ canals, trails, towns, 
and bridges), as distinguished 
from natural features; they are 
usuaDy prated in Umk on a 
topographic map. The term also 
indudes political boundary lines, 
meridians, parallels, plaoe names, 
and the lei^ds. 

camulate (cu'-mu-late) n. An igne- 
ous rock formed by the accumula- 
tion of crystals that settle out 
from a magma by the action of 
gravity. 

cumulative curve (cu'-mu-la-tive) 
A frequency cum in which each 
group is added to the preceding 
one until the total number of ob- 
servations is included, it adds to 
100%. Syn: cumulatiwe frequency 
distribution. 

cumnlo dome (cu -nni-lo) voicanic 
dome 

cumulo-voSamo eokank dome 
cup coral solitary coral 
cupola (cu'-po-la) 1. An upwi^ 
projection ci an igneous tntnisioo 
into iu roof. Cf* ropf pendant 2. 
A vaulted dome in pertain radi- 
olaiians. 

cupriferous ^-prif-er-ous) Cop- 
per-bearing. 

cuprite (cu'-pnte) A red isometric 
mineral: CuiO. It is an important 
oreof copper Syn: redeopperart; 
rubyaqiper. 

cegeom (cu'-proiis) Of, pertaming 
to, or containing copper. 

GarM law The statement that 
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magnetic siuoeptibility is inverse- 
ly proportional to absolute tem- 
perature. It is applicable to sub- 
stances which do not show spon- 
taneous magnetic order at low 
temperatoies. 

cnrrsot 1. The concentrated flow- 
ing of water, air. or other fluid. 2 
A large stream of ocean water 
moving continuously in about the 
same path, and distinguished 
from the water throu^ which it 
flows mainly by diffeiences in 
temperature and salinity. See alao: 
ocean current 

curreat bedding Any bedding or 
bedding structure produced by 
current acdoo; apedf. ^osa- 
stratHIcation reuiltmg from water 
or air currents of variable direc- 
tion. 

carrant croti rliiple mark A bed- 
ding feature resulting from the in- 
tersection at any angle of a pre- 
existing current ripple mark by a 
later current moving in a different 
direction and being so weak and 
short-Hved as not to destroy the 
first set of ripides. 
current mark 1. Any feature 
formed by the action iH a water 
current on a sedraienlary surfacet 
e.g. a tool mark or scour mark. 2. 
An irregular feature made by a 
tklal current in the beach zone. 
CQoais^ of a small depresskm 
extending Unmrd tlm shm frain 
Che lee side of an obstruction. 3. A 
OnguM rippk mark 
ca rrs ut rippla amrk Aa aB y wmef- 
Heai mark fonnedbyciir- 
rsnts of afr or water nioyiag more 


rectum over a sandy surface, the 
ripple slowly migrating downcur- 
rent mudi like a miniature sand 
dune. Cf. asctllation rippk mark 
Syn: current ripple. 
cur rat ur e comrtioB (cur'va-ture) 
An adjustment applied to an ob- 
servation or computation (e.g. of 
difference in devatton) to allow 
for the earth's curvature. In geo- 
detic levding. the effects of curva- 
ture and of atmospheric refrac- 
tkm are consktered together, and 
tableB have been prepared from 
winch oombined corrections can 
be taken. ^ 

caap 1. One of a series of sharp, 
seaward-projecting points of 
beach material, separated by shal- 
low creaoent-aliaped troughs, 
spaced at more or less regular in- 
tervals along a beach face. See 
also: baaeh cusp 2. The large 
main denticle located above the 
basal cavity of conodont de- 
ments. 

cu i pats (cusp'-at^ Of or pertain- 
ing to cusps or the cuspiike form. 
e.g. a cuspate bar. 
cat and fffl 1. A process in which 
material eroded from one place by 
waves or streams is dqmsited 
nearby until the surfhoes of ero- 
Moo and deposition are continu- 
ous. Cf: scour and fill 2. A sedi- 
mcatary structure cemststing of • 
■nail crodonal channd that is 
sobsequeady filled. 3. In engi- 
neering. Che CMavation of earth 
maierial from one plaec and its 
dcpodlk m asctM » pa^fiOnian 
adtimanl pteoe^ as in ramMmild- 
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CMtlNwk The vteep or overhanging 
slope on the outer side of a mean- 
der curve, opposite the sltp^ff 
slope. It IS produced hy lateral 
erosion of the stream, 
cutoit I. A new and rdativelv 
short channel formed when a 
sinsam cuts through the neck of 
an oxbow or horseshoe bend^ thus 
shoftenirg its channel, also, s cut 
artiffoaUy constructed to 
straighten a channel oi bvpas^ a 
iaige bend. 2 \n impermeable 
wall or collar placed tmeath or 
within a dam. to prevent or retard 
seepage 3. An arbitrary bound- 
ary. normal to the bedding, that 
marks the areal limit of a specific 
.stratigraphic unit that is not de- 
hned by pinch-out or other natu- 
ral features Used in making maps 
and cross sections, it is m effect a 
S|)ectahaed facies boundary 
cutoff grade Tlie lowest grade of 
mineralized matenal that quali- 
fies as ore in a given deposit, i.e , 
matenal of the lowest assay value 
that IS included in an ore estimate 
CfMh limit assay lima 
cutoff spur The remnant of a 
meander spur, formed when a 
vigorously downcutting stream 
breaks through a narrow stnp of 
land between adjacent curves in 
the scream course; it usually 
stands as an isolated bill Syn. 
meander core 

cutout A mass of shale, siltstoiie. 
or sandstone filling an erosional 
charnid cut into a coal seam Cf 
roiL horsebacL 

cut terrace 1 wayfe-eut terrace 2 
rock terrace 


cuttiugs well cuttings, 
cufctte (cu-vette") A large-scale 
basin of sedimentation, as distin- 
guished from a tectonic basin 
Cuvier's principle (Cu'-viner) The 
theory that certain very different 
characlenstics of complex organ- 
isms are commonly associated, 
e.g kinds of feet and teeth among 
the vertebrates 
C-wave coupled ufove 
cycle 1 A senes of events that 
repeated in the same ordei at 
re^ar intervals and that end un- 
der conditions that are the same 
as they were at the beginmng, e g 
a cycle of sedimentation. 2. A se- 
quence or succession of events 
that nuts to completHm. the last 
stage bang quite different from 
the first, e.g a cycle of erosion. 3 
A group of rock uuits that occui 
repeate^y in a certain order 
thfough a sedimentary succes- 
sion, esp a cyclothem — Adj cy- 
clic. 

cycle of denudation cycle of ero- 
sion 

cycle of eroiion t The sequence of 
stages involved in the reduction of 
a recently uplifted land area to 
base level The cycle, generally di- 
vided into youthful, mature, and 
old-age stages, is bypothettcal be- 
cause ft it normally interrupted 
before it run* to completion. 2 
The interval ot ume required fot 
such a sequence cycle to be com- 
pleted.— -Syn geographic cycle: 
geomorphic cycle, phyaogroi^ic 
cycle, cycle of denudaUotL 
cycle of aedimeiilation ( A se- 
quence of related processes and 



oonditioiM. icpMted m die mat 
order, tbit is recorded in a eedi* 
BMtttary deposit 1 Hk depoei* 
tioD of eedfawents in a basia 
tween the beginiiings of two 
suoocssive marine tranefnenoos. 
3. A eyelothan. — Syn: atdimat- 
tary eyek. 

cycHc cvointian (cy'<Kc) Evdu* 
tion, supposed by some to bave 
occurred in many linfagwt, in* 
volving successively (1) initial 
rapid and vigorous expansion, (2) 
a long stable or slowly dianging 
phase, and (3) a final short epi* 
sode in which overspedalixed, de* 
generate, or inadaptive forms led 
to extinction. 

cyclic twinniag Repeated twinning 
of three or more individual crys- 
tals according to the same twin 
law but with the twinning axes or 
planes not paialld. It often re- 
sults in thr^old. fourfold, five- 
fold. sixfold, or eightfold twins, 
which, if equally developed, show 
symmetry not formed in single 
crystals. Cf: poiysynthetk twin- 

fling. 

cyclosilicatc (cy'-clo-sil'-i-cate) A 
class or structural type of silicate 
characterized by tte linkage of 
the Si 04 tetrahedra in rings, with 
a ratio of SiOK)» 1:3. An exam- 
ple of a cyclosilicate is beryl, Bej 
Al2Si(0|g. Syn: ring silicate. 

cydothem (cy’-clo-tbem) A series 


of beds depodted during a ledi* 
ment^ of the type that 
prevailed dnriag the Fea^vani* 
an Period. NosmarinesedniMBts. 
often including bituminous coal, 
commonly occur in the lower half 
of a cydothem, marine sediments 
in the uppm half. Most cydo- 
thems are incomidete. Cf: ideal 
tyebtkem; megaeyelotkem. 

cyliadffcal Idd (cy^lin'-dri-caD A 
fold mode! that can be described 
geometrically by the rotatioa of a 
line through space paralkl to it- 
sdf. Cf: coHkttl^fbU. 

cyUnddcal piejeetiou A projec- 
tion on the surface of a cylinder; 
esp. any of numerous map projec- 
tions of the earth, produ^ by 
projecting the geographic meridi* 
ans and parallds onto the surface 
of a cylinder that is tangent to, or 
intersects, the surface of the 
sphere, and then developing (un- 
rolling and laying flat) the cylin- 
der as a plane The principal scale 
is preserved along the line of tan- 
gency. Example: Mercator pn^ 
turn. 

Cyprus-type deposit (Cy'-prus) A 
pyritic copper deposit assoaated 
with underlying serpentmite and 
pillow basalt and with overlying 
cherts and ferruginous sediments. 
It is thought to form on oceanic 
crust of the sea floor. Cf: kutoko 
deposit 
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d Tbe wpudng between suooesiive 
identical planes in a crystal stnic- 
turn. The list of d*s obtaiiied by 
X-ray methods is characteristic cd 
each substance and is widely used 
for mineral identification. See 
also: d-spacing. 

dacita (da'-dte [day^siteP A fine- 
giaiiied extrusive rock with the 
same general composition as 
awksite but having a less calcic 
plagioclaae and more quartz; ac- 
cording to many, it is the extru- 
sive equivalent id granodioriu. 
dttiet (dalz) 1. The rapids in a 
deep, narrow stream confined be- 
tween the rock walls of a canyon 
or gorge; e.g. The Dalles of the 
Columhia River where it flows 
over columnar basalt 2. A steep- 
sided part of a stream channt*. 
near the dalles proper, marked by 
clefts, ravines, or gorges; e.g. 
along the Wisconsin River, 
Wise.— Etyrool' French plural of 
dalk, “gutter". Syn* dells. 
dwrey (dar'-cy) A standard unit (d 
permeability, equivalent to the 
passage of one cubic centimeter of 
fluid of one cenupoise viscosity 
flowing in one second under a 
pressure differential of one atmos- 
phere through a porous medium 
having an area of cross section of 
one square centimeter and a 
Length ^ one centimeter. See also: 
millidarcy. 

Durc 3 r*s law A derived formula for 
the flow of fluids on the assiunp- 
tum that tbe flow is laminar and 


that inertia can be n^gleded. The 
numerical fonnulation of tins law 
is uaed gmerally in studies of gii, 
oil. and water production from 
underground foraiationa. 
darii rnfaMrai Any one of a group 
of rock-formiag mmerals that aiu 
dark-colored in tlun section, e^. 
biotite, hornblende, augite. 
Dnrwiaimi (Dar'-win-tsm) Tlie 
doctrine that organic ew^ution 
resulted from variation ind the 
selection of favored individuato 
through natural selection. 
datum (da'-tum) 1. A fixed or aa- 
sumed point, line, or surfaces in 
rdatioo to which others are deler* 
mined; any quantity or value that 
serves as a base or reference for 
other quantities or values. 2. The 
top or bottom of a bed of rock, or 
other surhioe, on which structure 
contours are drawn. Syn: datum 
horizon. — PI: datums; "data" re- 
fers to a coUection of facts, fig- 
ures. or statistics, 
datum level 1. Any level surfoce, 
such js mean sea level, used as a 
reference from which devatkms 
are reckoned; a datum plane. 2. 
The base or top of a range of fos- 
sils that can be correlated over a 
wide area. 

datum phma 1. A permanently es- 
uUis^ horizontal suitme to 
which water depths, ground ele- 
vations, water-surface elevatkins, 
and tidal data are referred, esp. 
mead sea level 2. In seismology, 
an arbiuary reference surface 
used to mimmiac or diminate lo- 
cal topographic and near-surface 
effects, to wliicb seismic times 
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velocity dcCcjVBiojilioQS ore ro> 
ffemd.^-4|yB; r^fignmx pltaie. 

demcBt lomMd fim another by 
radioactive decay; e.g.» fadon is 
Che daughter ekmeat of radnim. 
OUflriaB QDu«vis'4-an) Fercaraing 
to the **AiDericaii** sdiool of geo- 
foorphotogy* based on the teadi- 
ioia aad of WfUtam Mor- 

ris Davte (t88a-1934>, esp. said of 
theeoeoepcs of peaepluation and 
the cycte of eraekm. and of the 
fcoeik method of huidfonn de- 
•cripekm (ilnictiire. prooesi» 
stage). 

dead cave A cave in which there ts 
no longer any mocstitte, and m 
whkli depoiitioo and excavatkm 
have ceased. 

dsad^nelcrAglacierthatbwitli- 
OK an aoconniialkm aica or is no 
longnT reoeivaig maierial from 
one. Ant: Mhe gheier. 
dwM gpennd Rock in a mine chat 
moat bn lemoved in order to get at 
prodaotive ground. 

IM llaa Tlie levd above s^uch a 
batholith is amtalNferoiii and be- 
low widfih k is ecoocenicaUy bar- 
ren. 

dHMiaea A body of water devoid of 
Doraud aquatic organisms* from 
which evaponies have been or are 
Cuing precipitated. Type looslity: 
Deed Seem Ae Near Bast 

dshanchnra (de-bonch-are' (de- 
hoMhnreD 1. the mouth of a 
freer or channel. 2. resn^g wor . 
dbh fts (de-biis' {de-brae^) 1. Any 
sarfioinl anrumniotion of loose 
nMicnu ofiiCMO ifooi iock 


masses by decay and disintegra- 
tion. mainly rock fragments and 
soil. Syn: rock waste. 2. The rock 
and s^ material on or within a 
glacier, or pushed ahead of the 
glacier front. 3 Interpteoetary 
matenai. ranging in size up to bod- 
ies many kilometers across and 
inducting cosmic dust, meteorites, 
comets, and asteroids. Etymol: 
French, debris, 

debris avalandie The sudden 
movement downslope of the soil 
mantle on steep slopes, often 
caused by saturation from heavy 
rains. 

debris cone 1. An alluvia! Jbn with 
steep slopes, generally composed 
of coarse fragments. Syn: alluvial 
cone, 2. A conical moimd of fme 
debris lying at the angle of repose 
on certain boulders moved by a 
landslide. 3. A cone or mound of 
toe or snow on a glacier, cohered 
with a veneer of debris thick 
enough to protect the underlying 
material frm ablatioo. Syn: din 
cone. 

debris ftdl The relativdy free col- 
lapse of weathered mineral and 
rock material from a steep slope 
or diff, it is esp. common along 
the undercut banks of streams 

debris Bow A moving mass of rock 
fragments, soil, and mud. more 
than half of the particles being 
larger than sand size. Slow debris 
flows may move less than I m per 
year; rapid ones reach 160 km per 
hour, as in the 1977 Huascaran 
flow in the Peruvian Andes. Of: 
mudfktw. 

dahris line fMosh mark 
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Mrti Mb Tlie dowDward ubbib- 
mcnt of pftdamiMiitly obooih 
tolktaUMl — bm^ierat oMth 
aod rock dMs to wlwdi the nM 
does not show backward rottoioD 
but slkte or raili forwaid* fomi* 
tog an imgular hununocky 
deposit itaembliiig a montoe. 
dec ay (de-cay') 1. chemwai laeaiA- 
eriBg, 2. radioacHntdeaiy. 3. The 
atce&uatiQii or loss of energy from 
wtod-generated ocean waves as 
they pass into a region of lighter 
winds. 

decay coastaat The fraction of a 
large number of atoms of a radio- 
active eUment which decays per 
unit time, generally denoted by 
the symbd X. 

Deccan basalt (Dec'<an) A fine- 
grained nonporphyritic tholehtic 
lava covenng an area of about 
200*000 square miles in the Dec- 
can region of southeast India and 
consisting essentially of labrador- 
tte* dinopyroxene* and iron ox- 
ides. The rock corresponds to, 
among others* the plateau basalts 
of the PBdfk Northwest of the 
U.S.A. and the Thulean province 
of western Scotland, northeast 
Ireland, and Iceland, 
dseke (deck'-e) The German 
eqnivaleDt of mtppe, sometimes 
used to the Eoghsh-language liter- 
aturo. 

dacItonHon (dec-li-na'-tkm) The 
hortoontal angle to any given lo- 
cation between true north and 
magaetir north. Syo: magiwrlr 

dadina carve A graph ofthede- 
dtoe to prodnction of an oil or gas 


way or gronptrf wtoto frodaaliiM 
rate iptMm) to ptoatarf gpinto 
ttoie (aharisaa)L Itjanaadtopaw 

MmmST 'ISTummi * o tar) 
1. A dope 

that d aao enda from a point of fd- 
cfCQoe: Ant: BC c Mi fi 1 A anr- 

dfifidlw a ^ (d^ooiy-CMoO Do- 
tachment itnicittfe of omia ow^ 
tog to deformation* rmnhtoi to 
mdepeodeat stylci d dcfotmolMNi 
to the racks above and below. It is 
associated with foldkig and with 
overthnisting. Elymol: Ptench* 
*‘ufi8ticktog» de tachm en t **, 
daco mp cdthm (de'-com-pod*- 
don) chmkal wBotktring, 
deconvohrtkNi (de'-coo-vodn*- 
tkm) A process dedgnad to re- 
store a wave shape to the fonn it 
IS assumed to have had before it 
underwent a filtering aciioii or 
ooftvoAiitoi It is a datoiirooeaa- 
tog tedmique applied to adanao> 
refiectkm and other data for the 
porpoee to iniprovtog the vidhSH 
ty and rcroliition to rallaeled 
events. 

d a cf api t nt i wi (de'.crep4«*-tloii) 
The braaktoi-op to a adnank 
iiauayy violently and nokdy* 

dsdnlamltlwHBn (do4o*-io«dc*4- 
a'-tton) A prooem ranlltoi from 
met a roorph to m, wtondn part or 
all to the magnednm to a dolo- 
mite or dofoaitic immiQoa ia 
used for the fotaatieo to nmg- 



130 


iilicirtet (e.g. bnidte, foraterite) 
and ictalting ia ao cnridmieot io 
cakile. 

daiactiaB (de-diie'-tioii) RaMoo- 
log from Uie general to the par- 
tiailar, tafeniiig oomequences 
from evidence ; deriving applica- 
tioos from general principles. 
Ant: irndMCiiotL 

deep n. A dearly discernible 
deprenioo of the ocean floor. The 
terai b generally understood to 
apply to depths greater than 18. 
000 feet (3000 fethoins). Syn: 
abyts. 

deep eaal Coal that is far enough 
below the surface to require un- 
derground mining, 
deeper paal lest A well located 
within the known limits of an oil 
or gas pool and drilled with the 
obj^ oi searduag for new pro- 
du^g zones below the produang 
none of the pod. Cf: shailower’ 
pooi iesL 

daap4acas aarthfuake An earth- 
quake whose focus b at a depth of 
JOCVIOO km. Cf: shalhw-fiKus 
earthquake: intermediate^fdcus 

aartkipmke, Syn: deep earth- 
quake, 

deep erattartng layer A stratified 
area of marine orgsnbms in the 
open ocesn that scatters sound 
waves from an echo sounder. Syn: 
fake bottom: pkaittom bottom. 
Deep Sea Driving Ihpqiect A pro- 
gram sponsored by the U.S. Oov- 
rnimsafi with the oombined ef- 
fort of msjor oceanographic insti- 
tutions, lo sample tte ocean bot- 
tom at numerous places 
duouglMnit the world using the 


researdi vessd Ghmar CkaUoug- 
er. Abhrev; DSDP. 

deip ssatsd Said of geolo^ fea- 
tures and processes that originale 
or are situated at depths of one 
kilometer or more bdow the 
earth's surfeoe; piutouk. 

de^weU dtspoeal Dbposal of liq- 
uid waste by injection into wells* 
usually constructed especially for 
the purpose* that pendrate deep* 
porous and permeable formations 
containing mineralized ground 
water and confined veiticaUy by 
rdstivdy impermeable beds. The 
method is used for disposal of sa- 
line water brought to the surface 
in oil wdls. and for dis[fesal of a 
variety of liquid wastes from in- 
dustnai processes. Syn: deep-wdt 
injection, 

detect lattice A crystal bttice in 
which the expected systematic 
repetition b interrupted by an 
omission, an tnclusioo of an extra 
Item, or the substituuon of an 
unexpected item. 

deflation (de-fla'-tioo)Tlie remov- 
al of material from a beach* des- 
ert* or other land surfeoe by wind 
action. 

deflation badn A topog ra phic ba- 
sin resulting from deflatioo. Cf: 
biommt 

deflection (de-Aec'-tkm) 1. A 
sharp change in the trend of a 
mountain chain. 2. A ralativdy 
spontaneous diversion of a 
stream, as by glacbtion or voi- 
camc action. 

at a given point on the earth be- 
tween the vertical* defined by 



gmvicy. aod tkte duectioii of the 
nonnal to the rdmooe cUipeoid 
throogh thet point It it tome- 
tuMinferreil to at dejfiatkm, or 
defleetioD of the plumb line 
ieie f it it w i (do4or-ine'*tioii) 1. A 
gew^ tenn for the p r ooemee of 
foldi^> faulting* shcming* com- 
preaeiont or cKteneion of rocke as 
a rewIt of variooa earth loroee X 


ManMtian ettipaoU strain tWp- 
sokL 

iatennatinn fahttf The orientation 
in qMoe of the componcata of a 
locke prodiioed by eaternal streas. 
It ceaulta from rotation or move- 
ment of die miiiemb or other 
oompooenta under atreaa* or of 
the grourth of new minerab in a 
oornmnn oiientatiGo oontralled 
by atreaa oonditione Syn: tectonic 
fabfiCm 

petrolagy. the unique aymmetry 
plane that oontaua the a and c 
aiea and ta nonnal to the li ana. 




Twinning 
by deformatioo and 
a oryatal. Syn: me- 


(de*-gla-d-a^-tion) 
The unoovering of an area from 
b enemh giaoier ioe aa a reault of 


(deg-ca-da'-tioo) The 




dapne of fr aada m (do-greeO The 
capability of variation of a aya- 
tern. The number of degreea of 
freedom may be defined aa ia the 
number of independent vaiiablea. 
e.g. temperature, preaaure, md 
oonoentration in the different 
phaaea, which muat be specified in 
order to define the system com* 
plctely; or aa the number of varia* 
Mea that may be changed in- 
dependently without cauamg a 
chiuige in phase. See also: phase 
ruU, 

delayed nmolf Water from precipi- 
tation that ainka into the ground 
and dtachargm later into atreama 
through seeps and spiingB; also, 
runoff delayed by any means* 
such aa temporary storage in the 
fbnn of snow and ice. 
delay time In aeianiic refraction 
wo^ the additiooal time r^ 
quired to timverae any raypath 
over the time that would te r^ 
quind to timvene the horiaontal 
component at hi^ieat velocity en- 
oountmton the raypath, ash re- 
fers to either the source or receiv- 
er end of the trajectory. See also: 
intercept tima 

deHqneaeent (dd-i-ques'-cent) Ca- 
pable of becoming liquid by the 
a b a o iytion of water fim the air. 
data (dd'-ta) The nearly flat al- 
hiyld tract of land at the mouth 
of a river, ocaunonly forming a 
friangnlar or fim-ahaped ptan 

ta," A* in plan view. It is creaiad 
hy ma ny dlstrihitaitea, and rw* 
anta from tha accnmalalkm of 
iffiBmwir suppMad by the river. 



Moil Mtoi are partly euboerial 
and partly hdom mtber. 

(dd'-ta-gt*-o- 
syn'-diae) exageo^t^eiimi, 

MMc (del»ta'4c) Fertatmag to or 
cbaracleriaed by a ddtai e.g. **del- 
Uoc ledimentatkHii** or a ‘^deltaic 
cooat'\ 

dalta laka A lake formed along the 
margiD of or within a ddu, as by 
the building of bars across a shal- 
low embayment or by the enclo* 
sure of pan of the aea by the 
growth d dehatc deposits, 
delta plain The level or nearly level 
surfhce composing the landward 
part of a large delta, 
demenuil (de-mer'-sal) benthc. 
dendrite (den'-drite) A branching 
figure resembling a shrub or tree, 
pnxluced on or in a mineral or 
rock by thecrystalliation of a for- 
eign mineral, usually an oxide of 
manganese, as in the muss agate. 
dendritic (den-dnf'-ic) Said of a 
mineral that has crystalhzed to a 
branching pattern; pertaming to a 
dendrite. Syn: arborescenL 
dendritic dr a i nage patlem An ar- 
rangement of surface drainage in 
which the streams branch ran- 
domly at almost any angle, teaem- 
bimg 10 plan the branching habit 
of trees. It indicates that the un- 
derlying rocks offer uniform re- 
sistiDce to erosioo. a: pinnate 
drainage pattern, 

dendrachronology (den'-dro-chro- 
nol*-o-gy) Hat study nnd match- 
ing of growth tinge of trees with 
the object of dali^ evcnU in dw 
recent paet 

denna 1. Having iu parts -^fnl 


or crowded together, dose; ocmu- 
pact. 2 Saidofftnc-sraiiied.aphn- 
nitic rocks ui which the gimn siae 
generally averages lees than 009 
to 0.1 mm. 1 Said of a rock or 
minend with a relatively high spe- 
cific gravity. 

density (den'-si-ty) 1. The mass or 
quantity of a substance per unit 
volume, usually exprei^ in 
grams per cubic centimeter. 2. 
Any quantity per unit of volume 
or per unit area. 3 llie quality of 
being dense, close, or compact, 
deaaity c ur ren t A gravity-mduoed 
flow of air in air or of water in 
wato, owing to dgnsaiy differ- 
ences, eg. from differences in 
temperature, salinity, or ooucen- 
tratfoii of suspended particlea. See 
also* salinity current; turbidity 
current, nuie ardente, 
density log The well log curve of 
induct radioactivity showing the 
bulk density of rocks and tbar 
contained fluids, it is a porouty 
tog of the wall-contact type, 
density stratification The stratifi- 
cation of a lake produced as a re- 
suit of density diffenmees. the 
lightest layer occurring near the 
top and the heaviest at the bot- 
tom. it is usually brought about 
by temperature chnges. but may 
ato be caused by d i ffa e n c ee in 
the amount of dierolved asaieriaL 
as where a siirfMe layer of (nih 
water overiiei salt water. See alao: 
thermal strafificatkm. 
dcuhge (den'-tile) Toothed, or 
Imviiig toothlilm preieetioai. 
denndnilin (dMOHla'-iioiO 1. The 
sum of the prooenee tet lemit In 
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the WQtriiv amey or the pragrae* 
sfve lowering of the enrth*t tor- 
hK:e by weether^ matt watting, 
and transportatkMi; also the ooni- 
bmed destructive ^ects of such 
processes. The tenn is wider m its 
scope than msioa^ although it is 
commonly used as a syn. of that 
term. See also: tkgriiatioiL Z 
Strictly, the laying bare, uncover- 
ingi or etpoMire of bedrock or a 
designated rock formation 
through the removal of overlying 
material by eroskm 
deozidatkiii a phere (de'-ox-i-da'- 
tion) bleach spat. 

departure (de-par'-ture) The pro- 
jection of a line onto an east- west 
axis of reference. The departure i$ 
the difference of the meridian dis- 
tances or longitudes of the ends of 
the line. It is east or positivr 
C'easting'*) for a line whose 
azimuth is in the northeast or 
southeast quadrant; it is west o* 
negative (**we8ting*0 for a line 
whose azimuth it in the southwest 
or northwest quadrant, 
depwrtura curia In resiaMty kg 
a^ysis. a graph of correctioii 
factors to be applied to recorded 
(apparent) log meMuremcnla of 
particular sonde design, to esti- 
mate '‘tme** measuftmentt under 
specific geometric and physical 
conditioiis. 

depnuperatt fMmn (de*pau'-pcr- 
ate) 1. A fosttl assemblage with 
substantially reduced diwnUpi 
Syn: imptmriakad fauna Z A 
dwarf fauna 

depa^priathtt (de*-pcr•fB-la^4k») 
The act or practts of tfaawiai par- 


manently froeen ground, 
d ep i etf an (de-ple'-tion) The act of 
r^uciag or exhaustmg. aa of 
natural resources. 
d a p l eth tt allowance A proport io o 
of iiKomc derived frian in^g or 
oil production that is considered 
to be a return of capital not sub- 
ject to income tax It is a way of 
recogniang that mining or pe- 
troleum production ulthnately ex- 
hausts t^ reserve, 
depocenter (de'-po-ceo-ter) An 
area or site of maximum depoai- 
tion in a depositional basm. 
deposit (de-pos'-it) n. 1. Earth 
material of any type that has ac- 
cumulated throu^ the activities 
of water, wind. ice. or other 
agents. Of* sediment. 2. A miners 
al deposit — v. To (ay down or al- 
low to fall through a natural proc- 
ess; to become precipitated, 
dep^tion (dep-o-sr-tion) 1. The 
laying-dowD of rock-forming 
material by any natural agent. e.g. 
the mechanical settling of sedi- 
ment from suspension in water. 
Cf: sedimentation. 2. Ihe predpi- 
tatioo of mineral matter from so- 
lution. e.g. of quartz in veins, 
depositionai magnfriiaflnn (dep-o» 
si'-lion-al} depositional remanent 
magnetizatioH. 

depnaitiouai rnn a nrat attgaetlaa- 
liou Remanent magoetiatioo 
suiting from mechanical orkota- 
tioo of fferrimagnetic mhieial 
gra^ aloog the ambicat field 
during aediinentation. Syn: depth 

dspwtthtt aan t am A doted emi- 
toiir. inside of whkfa the ground 
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or geologic structure Is at a lower 
elevatiOQ than that outskle. and 
distwgulBlisd 00 a map from oth- 
er contour lines by tuKhuies on 
die downslope or downdip tide, 
daplh The vertical distanoe from a 
specified datum to the bottom of 
a body of water, or from the 
ground or derrick floor to the bot- 
tom of a well. 

d^plh lee 1. anchor ice. 2. Small 
particles of ice formed below the 
surface of the sea when it is 
churned by wave action, 
depth of compe nsa tion 1. Accord- 
ing to the concept of isosta^ the 
depth above which rock material 
is brittle and below which there is 
a slow movement of plastic rock 
to adjust to changes tn load. See 
also: iaastatk compensation. Syn: 
compensation ieseL 2. The de^ 
in the ocean at which the rate of 
phoMynthesis equals the rate of 
respiratioo. 

dspih section A seismic section 
ploited with its vertical scale in 
depth units rather than time 
unitt. 

depth none One of the phyaco- 
chemical envirooments at various 
depths in the earth that give rise 
to different metamorphic 
p h e nom ena. Cl: qptenar mcso- 
aonar katazone. 

tinctively disofdered accangsment 
of dniM|pn«noaitly fladaled 

nea oy wmdenng mremna tnit 
flow into and out of lakcso by oaly 
a Ism abort tribidaileso and by en> 


tensive swampy aress between 

dse^lfnatinn (de'-sal-i-na'-tion) 
The removal of dissolved salts 
from sea water in order to make it 
potable. The niost common meth- 
od is distillation. 

desert (des'-ert) A regum with a 
mean annual precipitatioo of 10 
inches or less, and so devoid of 
vegetation aa to be incapable of 
supporting any considerable 
population. Four kinds may be 
distinguished: (1) polsr deserts, 
marked by perpetuid snow cover 
and intense cold; (2) middle4ati- 
tude deserts, in the baqinlike in- 
teriors of the continents, such as 
the Gobi, characterized by scant 
rainfiill and high summer temper- 
atures; (3) trade-wind dereits, no- 
tably the Sahara, with negligible 
preapitation and large daily tem- 
perature range; and (4) coastal 
deserts, as in Fm, where there is 
a cold current on the western 
cosst of s large land mass, 
dassrt cswst 1. A hard layer, con- 
taining calcium carbonate, gyp- 
aum, or other binding matter, ea- 
poaed at the surface in a desert 
region. 2. desert wnisk 3. desert 
pasement 

desert dome A oonvea rock surlme 
with uniform smooth slopeB, 
r ep re sen ting the result of pio- 
kmged ciposure of a mounimn 
mam to desert eroskm; e.g. Ouna 
Dome hi tibe Mojave Deaert, 
GhMI. 

dmsrt pifismit A residiial ooo- 



rock fragnorti. nantlmg a doert 
nifim where WNid iMtt 
aH smaBer particles, aad ttsaally 
proceetinf the uadertyiog inatefi- 
al from ftuther deBalte. See also: 
laggratmt bmkifr pamnmL S^- 
demn crust: dsssrt mnmr; dimrt 
mosaic- 

desert pelMi 1. A smooth, shiny 
suifree imparted to rocks of des- 
ert regions by windblown sand 
and dust. S^: wimd poUsk 2. A 
term sometmies used as a syn. of 
desert varmsk 

Desert oott A great soil group in 
the 1938 dasdfication system, a 
group of aonal soils having a 
light«colored surface horizon 
overlying calcareous material 
end. cooimottly, a hardpM. It is 
developed un^ conditioiis of 
aridity, warm tooool chmate. and 
scant scrub vegc^tion. These 
soils are now classified as Argids 
and Orthids. 

desert vandsh A thin dark shiny 
film, composed of iron oxide with 
traces of manganese oxide and 
silica, formed on the surface of 
pebbles, boulders, and rock out- 
crops in desert regions after long 
exposure. It is believed to be 
caused by exudation of oiineral- 
ized solutions from withm and 
depositioB by evaporation on the 
surface. A soailar appeuunre 
produced by wind abreskm is 
pitsperly known as desert poUsk 
Sym desen patina: desen lacquer: 
desen erusL 

dsskeasMom (dea4c-oa'-tion) A 
oompieteorneariycoespieledry- 
tut^ or dryhii-up. such as Biay 


result in the formation of evapo- 
rites from bodies of water in an 
arid region. 

desieeation brsecia A breccia 
formed where irregular dried-out 
and mud-cracked polygons have 
broken into angular fragments 
that have then been deposited 
with other sediments. Syn: mud 
breccia. 

desiccation coaglomerate A term 
that has been used for a conglom- 
erate consisting of fragments 
eroded from a mud-cracked layer 
of sediment and rounded by 
transportation. 

deatficiirion crack A crack in sedi- 
ment. produced by drying; esp. a 
mud crack 

desiccation polygon mud-crack 
polygon 

desittcutloD (de'-sil-i-ca'-tioo) 1. 
The removal of silica from a rock 
or magma by the breakdown of 
silicates and the freeing of silica, 
or by reaction between a body of 
magma and the surrounding wall 
rock. 2. The removal of silica 
from soH^ in a warm dimate by 
the percc^ation of large amounts 
of rain water. 

Psemoinesian (Des-moines'-i-an) 
Upper Middle Pennsylvanian of 
North America. 

destructHumi (dMtruc'-tiQn-sd) 
Said of a landform that owes its 
origin or genml character to the 
removal of material by erotioo 
and weathering. e.g. a mesa or 
canyon. Ant: constructiouaL 
detached eoiu (d^tacliedO The in- 
ner bed or beds of a fold that 
become aeparated or phiclied off 
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lim tWr MQice dye to eitnn^ 
MdkitettdoomiiceeskNi. 
diM (de'-taU) An dectik log 
of n iPdl boin wkb a seek esqind^ 
ed besfond the oooventiooal 1 ioeb 
per ICO fcet of depth, made lo or- 
der to poiMy aiioio dcariy auiior 
¥ifhttioDS m the formatkms peBo> 
tiated hy the hole, 
detector (de-tec'-tor) 1. The oom- 
poiieot of a remote-sensing sysi- 
tern that converts dectromagDetic 
radiation into a signal that can be 
recorded. Syn radiatiott detector. 
2. actsniic drtccfof, 
detrltal (de-tri'-tal) Pertaining to 
or formed from detntus; esp. said 
of ouncmls oocumng in sedimen- 
tary rocks, which were denved 
from pre-existing rocks either 
within or outside the basin of 
depoeitioo. Cf: clastic: allogenic 
detrltal ratio clastic ratia 
detritoa (de-tn'-tus) 1. Loose rock 
and mineral material produced by 
mechanical means, e.g. disinte- 
grstion or abrasion, and removed 
from its place of origin. Cf. de- 
bris, 2. Any fine particulate de- 
bris of organic origin, e.g. plant 
detritus in coal. 

dsntsrk (deu-ter'-ic) Referring to 
reacdoos between primary mag- 
malk minerals and the water-rich 
sohitiooi that aepaiite from die 
same body of magma at a late 
stage in its coding history. Syn: 
eptmagmdc See also: aioomci- 
amotpkbm, 

developed r sse r fee (de-vd'-oped) 
Ore that hat been cipoeed oy 
three sides and for which toonage 
aad quality ertimates have baey 


madh M rmearieHy ready for 
9dgia§.Q:poMncn:pttmdre- 

dllfolML ^ 

dapdepMal (de^'-ofMiicnt) 

so that m orebody can he 
aaalyaBd and its tannage and 
qaa^ estimated. Devdopment 
is aa mtemiediate stage between 
eotpkmtim said mmmg, 
devefopmaai wdl A wdl drilled 
withia the known or proved pro- 
dBcdve area of an oil fidd, with 
the expectation of obtaining oil or 
gas ftota tbe p^ucing formation 
or formations in that fidd Cf * ex- 
phnaory well 

devlatlOB (de^vi-a'-tioii) 1. The de- 
parture of a dnlled hole from be- 
ing straight. The hole may be ver- 
tical or indined and tbe departure 
may be in any direction. Devia- 
tion may be u^estrable, or intcn- 
ikaalnsw direetionaldrtiitng. 2. 
The angle of departure of a weli 
bore from the vertical. 3. deflec- 
tion of the wertkaL 
d eftt rt Hcat lan (de-vit'Hri-fi-ca'- 
tion) Conversion of glass to crye- 
taUioe material. 

devniattWrmiwi (da-vol'-a-til*-«- 
a'-tion) Tbe loss of volatile con- 
stityeDti and the reiiilciag pro- 
poftfonal increme in carboy ooii- 
icnt during eoedffkatioi L It is a 
process of metmaorphisai; the 
higher the rank of coaL the higher 
the levd of davolatilisatiay. 
Bevsaiaa ODwvo^-oi-aa) A period 

sLiteaidb^^ 

Vknik tibought lo hmu ooverad 



the sfMm of time betwen 400 and 
345 mtllkm years afo; alsa the 
oorrespondmg systen it rocks. It 
IS nanied after Desonshiro. Eng- 
land. where rocks of this age woe 
first studied. See also: age ef 
fishes. 

dsKtral (dex'-tral) Pertaining, in- 
clined, or sfsralcd to the nght, 
specif, pertaifiing lo the nomiaii or 
clockwise diroctiOD of coiling of 
gastropod shells. Ant: siaUtnL 
dextrni laaH rtght-kaml fattii 
dextrat fold An asymmetric fold 
with the asymmetry off a Z as op- 
posed to that of an S when seen m 
profile. The long hmb is apparent- 
ly oihct to the right. Cf: sitUttmi 
/old. 

ittabaae (di*-a-base) An intrasine 
rock consisting essentiattyof lab- 
radorite and pyroaenct and char- 
acteneed by opfaitic texture. In 
Great Britain this rock is called 
dokriie. 

diabask (di-n-bas'-tc) 1. Com- 
posed of or resembling diabase 2. 
A seldom-used textural term ap- 
proximately synonymous with 
ophitic. 

di a chra n oas (di-ach'-ro-noiis) Said 
of a rock mut that is of varying 
age IB different areas or that cuts 
across time planes or bioaooes; 
e.g. a marine sand that was 
formed during an advance of a 
shoreline and becomes younger in 
the direction in winch the sea was 
moving. Syn- time-uomegnsdm 
Cf: sjmchnmottM. 
dlada^ (ch-ad'-ixby) kmk 
stittakm. 

dhegmmfo (di-a-gen'-aw) I. AH 


the changes undergone by a sedi- 
ment after its initial depositkiii. 
exclusive of weatheniig and 
metamorphism. it includes those 
processes (such as compaction, 
cementation, replacement) that 
occur under conditions of pres- 
sure and temperature that ate 
normal in the outer part of the 
earth's cnist, and according to 
most U S geologisu it includes 
changes occurring after hthiffk^- 
tion. There is no universally ac- 
cepted definition of the term, or of 
its deliinitation, e.g. with meta- 
morphism. Cf: rvageiMSES 2. The 
geochemical processes, or trans- 
formations that affect day miner- 
als before burial in the marine en- 
vironment. Cf: haimymfysit 
drigMMtic mineral (di-ag-ttos'-tic) 
A mineral, such as divine or 
quartz, whose presence in an igne- 
ous rock indicates whether the 
rock is undersaturated or over- 
saturated. 

diagonal fonlt (di-ag'-o-nal) 
oblique foulL 

(Bagomal joint A joint whose strike 
is oblique to the strike of the sedi- 
mentary strata, or to the cleavage 
plane at the mefamorphic rocks, 
in which it occurs. Syn: obUque 
joint 

dlagDoaldip fanlt oblique^sUp 

fault 

dialysis (di-al'-y-sis) A method of 
separating compounds in sdutioo 
or suspension by their differing 
rales of diffuskm through a semi- 
perr able membrane, some cd- 
loidil particles not moving 
through at all, some moving 
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slowly, ttid others diffusing quite 
roKlUy. Cf: osmoui See also: 
tkctndialysb, 

diaaiatMtk (di'-a-meg-oet'-k) 
Having a small, negative magi^ 
ic susceptibility. All matoriab 
that do not show paranoagnetiam 
or magnetic order are diamagnet- 
ic. Typical diamagnetic mhiersls 
are quartz and feldspar. Cf: pam- 
magnetic 

diamond (di'-a-mood) An isomet- 
ric mineral, a crystalline form of 
carbon dimorphous with graph- 
ite. It is the h^est natural sub- 
stance known (hardness of 10 on 
the Mohs scale). The gem dia- 
mond has exceptional brilliance 
and play of prismatic color when 
cut and polished. See also: indus- 
trial diamond. 

diaamud bit A rotary-drilling bit 
studded with diamonds (usually 
bort). It is used for drilling and 
coring in extremely bard rock, 
dfaunond driUiug A variety of ro- 
tary drilling in which diamond 
bits are used as the rock-cutting 
tool. It is a common method of 
prospecting for mineral deposits, 
esp. in development work where 
core samples are desired, 
diapir (di'-a-pir) A dome or anticli- 
nal fold, ibe overlying rocks of 
which have been ruptured by the 
squeezing-up of the plastic core 
material. Diapirs in sedimentary 
strata usually contain cores of salt 
or shale; igneous intrusions may 
also show diapiric structure. See 
also: diepirism. Syn; pitreement 
dome 

diapirbm (di'-a-pir-ism) The pierc- 


ing or rapturing of domed or 
upMAed rocks by moMla core 



mtrerioo. The oonoept was irat 
ippied to salt stracturee* which 
are the most coounon type of dia- 
pir. 

dlmgara (di*-a-tpore) A gmy or 
ydlowish orthorhombic nuoeral, 
AKXOHX diaiorphoMS with 
boehmite. It is found in 
bauxite deposits, 
diusicm (di'-a-stem) A deporidoo- 
al break of mioor extent pre- 
sumed to represent a hiatus of 
brici duration. It records Kttle or 
no erotioo before depositioo was 

dIaftrngWm (di-as'-tro-phiam) A 
general term for all movement of 
the crust produced by tectonic 
processes, including the fonna- 
tioo of ocean basins, continents, 
plateaus, and mountain ranges. 
Orogeny and epeirogeny are ma- 
jor subdivisions. Adj: dkutroph- 
ic Syn: teetonisnL 
diatom (ds'-a-tom) A mkrotcopic 
single-oriled aquatic plant related 
tothealgse. It grows in both fresh 
and salt water. Diatoms secrete 
siliceous /nisfu/er in a great varie- 
ty of forms, which may accumu- 
late in sediments in enormous 
numbers. See also: duttomite. 
diatomaeeous earth (di'-a-to-ma'- 
ceous) diatomite. 

diatomfta (di-at'-o-mite) A light- 
colored soft siliceous sedimcot^ 
rock, conststmg chiefly of opahne 
fnistulcs of the diatom. Owing to 
its high surface area, absorptive 



captdty. and cheoiical atability, 
diatomite has a number of uses. 
The term ts generally reiersed for 
deposits of oomincfcial value. 
Syn: diatomacMiS earth: kknel- 
gahr, 

diatom ooae A deep-sea siliceous 
ooze consisting of at least 30 % 
diatom f rustules. 

diatreme (di'-a-treme) A breoda- 
filled vidcanic pipe that was 
fonned by a gaseous explosion, 
dibraachiate (di-bran'-chi-ate [di- 
bran'-ki-ate]) coieokL 
dichroism (di'-chro-ism) P/eocAfO- 
ism that is indicated by two dif- 
ferent colors. Adj: dichroic Cf: 
tnehroam, 

dichroscope (di'-chro-soope) An 
instrument for observingpleochfo- 
ism in minerals, especially gems, 
dkkite (dick'-tte) A well-crystal- 
lized clay mineral of the kaolin 
group. It has the same composi- 
tion. Al2Si205(OH)4. as kaolinite 
and nacrite, but is structurally 
distinct. It usually occurs in hy- 
drothermal veins, 
dldnctor muscle (di'-duc-tor) A 
muscle that opens the valves in 
articulate brachiopods. The prin- 
cipal pair is commonly in the 
p^icie valve on either side of the 
adductor museks. 
differential compaction (dif-fer- 
en'-tial) Reduction in bulk 
volume of fine-grained sediments 
produced by uneven setthng or by 
differing degrees of compacubili- 
t> 

differential eatrapmeat The con- 
trol of oil and gas migration and 
accumulation by selective trap- 


ping in interconnected reservoirs. 
A trap filled with oil is an cfleclive 
gas ti^ but a trap filled with gas 
is not an effective oil trap. As a 
result, gas may he trapped down- 
dip and oil u^p. 
diflerantlal aroaion Erosion that 
occurs at irregular or varying 
rates, caused by differences in the 
resistance of surface materials. 
Wesker rocks are rapkUy worn 
away, whereas more resistant 
rocks remain to form ridges, hills, 
or mountains. 

difleraBtinl amltlug Partial mdtmg 
of a rock, resulting from differ- 
ences in melting temperatures of 
its constituent minerals, 
dilfarentinl pwaeuri The differ- 
ence m pressure between the two 
sides of an orifice; between reser- 
voir and sand-face presaure; be- 
tween pressure at the bottom of a 
well and at the wellhead; between 
flowing pressure at the wellhead 
and that in the gathering line. 
Any difference in pressure be* 
tweeu that upstream and down- 
stream where a restrietkm to flow 
exists. 

differential thermal analyaia Ther- 
mal analysis carried out by uni- 
formly heating a sample that un- 
dergoes chemica] and physical 
cbangii'). while simultaneously 
heating a reference material that 
undergoes no changes. The tem- 
perature difference between the 
sample and the reference material 
is measured as a function of the 
temperature of the reference 
material. Abbrev: DTA. 
differential weathering Weather- 
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ing tbtt occurs at different rates, 
as a result of variations in compo- 
sitioD and resistance of rocks or 
dilfercaoes in intensity of weath- 
ering, and usually resulting m an 
uneven surface. 

differewtinHon (dif-fer-en'-ti-a - 
tion) 1. magmatic differentiation. 
2 mdimentary differentiation, 3. 
The pt'Dcesses hy which planets 
and satellites develi>p concentric 
layers of different composition 
diffinction (dif-frac'-tion) 1. llie 
process by which the direction of 
wave motion in any medium is 
modified by bending around an 
obstacle, e.g. the bending of a 
wave in a body of water around a 
breakwater or other object 2. The 
generatioo and transmission of 
scfttnic wave energy to accord- 
ance with Huygens* principle, 
also, an event observed on seismic 
dktn produced by diffracted ener- 

MhUitioa pattam The interfer- 
ence pattern of lines obtained 
when waves of rays, such as X- 
rays, iii|dd rays, or particle rays, 
are passed th^gh a •»iTiall open- 
ing or around the edge of a parti- 
cle Kadh substance has a charac- 
teristic dMraettoo pattern, 
diffvactioa nb^ctag d-spactng 
d Uha k m (dlf*fd'-sioi.) The spread- 
big-cut of molecales. atonis, or 
ions inio a vaomm. fluid, or po- 
roa« ssedisso, m a di reciion tend- 
ing to SQualixe oonoentrations in 
an paita of tbs system 
filial (dirdl-ol) Saidof thcrep- 
ifianlition of measuied quanti- 
ties in diaereii\ or quaniinsd uniu 


A digital system is one in which 
the mfonnatioo is stored and 
manipulated as a series of discrete 
numbers, as opposed to an ana- 
log system 

dotation (dig-i-u'-tion) The ema- 
nation of subsidiary lecumbent 
antidmes from a larger recum- 
bent anticline. 

dike 1. A tabular body of igneous 
rock that cuts across the structure 
of adjacent rocks or cuts mas^ve 
rocks. Cf: sr/iL 2 clastic dike. 3 A 
wall or embankment built around 
a low-lying area to prevent flood- 
ing. ^ 

dike set A group of linear or paral- 
lel' dikes Cf’ dike xwarm. 

dike swarm A group of dikes in 
radial, parallel, or en echelon ar- 
rangement. Thdr rdatioAsbip 
wkh the parent plutonic body 
may not be directly observable 
Cf. dike set 

dike wail A ndge, such as a hog- 
back, consisting of a dike that 
formed tn a more or less vertical 
crevice and was left standing after 
the rocks on either ^ide were 
removed by erosion Syn: dike 
ndge. 

dSkakmey (di-lat'-sn-cy) An in- 
crease in bulk volume dunng 
deformation, c..^used by a change 
from dose-pixked structure to 
open-packed structure, accom- 
panied by an increase in the pore 
volume. 

dHaMkHial wave (dil-a-ta'-tkm-al) 
P-waw. 

dtitmiUim (di-la'-tion) Deformation 
by a change m vdunie but not 
shape. Also speUed; diksatkm. 
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dioxide 


dilation vein A mineral deposit in 
vein space fonned by bulging of 
the walls, contrasted with veins 
formed by wall-rock replacement, 
diluvial (di-lu'-vi-al) 1. Pertaining 
to. produced by. or resembling a 
flood* esp. the Noachian flood. 2. 
Pertaining to diluvium. 
diluvium (di-lu'-vi-um) 1. An ar- 
chaic term once applied to wide- 
spread surficiai deposits that were 
believed to be produced by ex- 
traordinary floo^ of vast extent, 
esp. the Noachian Flood; these 
deposits are now known to be 
mostly glacial dnft. 2. A general 
term used in continental Europe 
for Pleistocene glacial deposits, as 
distinguished from younger al- 
luvium. 

diraenakNUd orientation (di-men'- 
sion-al) In rock deformation, a 
tendency for planar or linear fab- 
ric elements to be arranged in a 
preferred orientation or align- 
ment. 

dimension stone (di-men'-sion) 
Stone that is quarried or cut in 
accordance with required dimen- 
sions. 

dimorph (di'-morph) One of the 
two forms of a crystalline chemi- 
cal compound, or of an organism, 
showing dimorphism 
dimorpUNn (ch-mor'-phism) 1. 
The crystallixation in two crystal 
forms of the same chemical com- 
pound, e.g. pyrite and marcaaite. 
2. The chaiacteristic of having 
two distinct formh in the same 
spedes, as male and female, 
megaapheric and mkrospheric 
stages. 


dinoflagellate (din'-o-flag'-el-late) 
A one-celled microscopic flagel- 
lated organism, chiefly manne 
and usually solitary, with resem- 
blances to both animal and plant 
kingdoms. Certain dinoflagellates 
produce tests and cysts, which ex- 
ist abundantly as fossils. Range, 
Triassic to the present. 

dinosaur (di'-no-saur) Any reptile 
of the subclass Archosauria, dis- 
tinguished from other reptiles 
especially by features of the pelvic 
bones. Dinosaurs were carnivor- 
ous or herbivorous, bipedal or 
quadripedal, land-dwelling, and 
of moderate to very large size. 
Range, Triassic to Cretaceous. 

dioctahedral (di'-oc-ta-he'-dral) 
Said of a layered-mineral struc- 
ture in which only two of the 
three available octahedrally coor- 
dinated positions are occupied. 
Cf: trioctahedraL 

diopside (di-op'-side) A white to 
green mineral of the clinopyrox- 
ene group: If ^ 

found esp. as a contact-meta- 
morphic mineral in crystalline 
limestones. 

diorite (di'-o-rite) A group of plu- 
tonic rocks intermediate in com- 
position between acidic and basic, 
characteristically composed of 
hombleDde, oligoclase or ande- 
sine, pyroxene, and sometimes a 
little quartz; the approximate in- 
tnuive equivalent of iiiulesite. Di- 
orite grato into monsumiie with 
an increase in the alkali feldapar 
content. 

dioxMa (di-ox'-ide) An oxide con- 
taining two atoms of oxygen per 
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molecule, e.g., MnOi* ZrO^. 
dip n. 1. The angle that a stratum 
or any planar feature makes isith 
the horizontal, measured perpen- 
dicular to the strike and in the 
vertical plane. See also: true dip: 
apparent dip. 2. The angle 
tween a reflecting or refracting 
sasmic wave front and the hori- 
Zi>ntal; also, the angle between an 
interface associated with a seismic 
event and the horizontal. 3. mng* 
netic inclination. — v. To be tilted 
or inclined at an angle, 
dip calculation Calculation of the 
dip of a reflecting interface from 
observations of the variation of 
the arnval time of seismic events 
as the observing point is moved. 
It is often associated with migra- 
tion. See also: moveout. 
dip fault A fault that strikes paral- 
lel with the dip of the strata in- 
volved Cf: strike fault: oblique 
fault. 

dip joint A joint that stnkes ap- 
proximately perpendicularly to 
the stnke of the bedding or deav- 
age Cf; strike joint. 
diploid (dip'-loid) An isometric 
crystal form having 24 faces, each 
meeting the crystallographic axes 
at unequal distances, 
dipmeter (dip'-me-ter) A finely de- 
tailed resistivity log whose curves 
can be correlated to measure 
depth offsets relative to each oth- 
er. Along with simultaneous 
measurements of the caliper, iodi- 
nation, and direction of the bore- 
hole. such measurements can be 
solved for dip and strike of the 
strata. The borehole curves and 


the Inter graphic plot are both 
culled dipmeters. 

dip needle An obsolete type off 
magnetometer used for mapping 
high-ampittude magnetic anoma- 
lies. It consists of a magnetized 
needle pivoted to rotate fredy in a 
vertical plane, with an adjustable 
weight on the south side of the 
magnet. 

dipole (di'-pole) Two poles of op- 
posite charge an infinitesimal dis- 
tance apart. 

dip separutloB The distance or 
separation of formerly adjacent 
beds on either side of a fault sur- 
face. measures along the dip of 
the fault. Cf: dip slip: strike sepa- 
ration, 

dtp shift The Mft or relative dis- 
placement of the rock units paral- 
lel to the dip of a fault, but outside 
the fault zone itself. Cf; dip slip 
dip shooting A system of seismic 
surveying in which the primary 
concern is determining the dip 
and position of reflecting inter- 
faces rather than in tracing such 
interfaces continuously, 
dip slip The component of the 
movement or riip that is parallel 
with the dip of a fault. Cf: strike 
slip: dip shift 

dip-slip fault A fault on which the 
movement is parallel to the dip of 
the fault. Cf: strike-slip fault 
dip slope A slope of the land sur- 
face that conforms approximately 
with the dip of the underlying 
rocks; specif, the long, gently in- 
clined of a cuesUL 
dip throw The component of the 
slip off a fault measured parallal 



with the dip of the strmta. 
dipyrawhl (ch^^r'-a-mid) A crys- 
tal form cooiistuig of two pynh 
mids meeting base-to-base at a 
plane of symmetry, 
directional drilling (di-rec'-tion-al) 
Thcdrillingof a well at controlled 
departures from the vertical and 
at controlled azimuths, often uti- 
lizing a whipstcclL h is done to 
establish multiple wells from a 
single location such as an offshore 
platform, and for other purposes. 
Cf: deviation: sidetracking. Syn* 
slant drilling. 

directional log A well log that 
shows the inclination of a bore- 
hole, and the direction of the in- 
clination. It is usually obtained 
with the dtpmeter log. 
direct runoff (di-rectO The ntno/f 
reaching stream channels im- 
mediately after rainfall or snow 
melting. 

dirt cone A glacial debris cone, 
disappearing stream (dis-ap-pear'- 
ing) A surface stream that disap- 
pears underground in a sink, 
discharge 1. The rate of stream 
flow at a given instant in terms of 
volume per unit of time. 2. sedh 
ment discharge. 

dfaconformalile (dis-coo-form'-a- 
ble) i. Pertaining to a disooo- 
formity. 2. Said of the contact of 
an intrusive body that is not es- 
sentially parallel to the intrusion’s 
internal structure. Cf: discordanL 
diaconformity (dis-ooo-fonn'-i-ty) 
An unconfiumity between 
that are piuallel. The tendency is 
to apply the tenn to crosional 
breaks that are repremted dae- 


whereby rock units of at least for- 
mational rank. See also: paracon- 
formity. 

diacontinttity (dis'-con-ti-nu'-i-ty) 
1. A surface at which seismic- 
wave velocities abruptly change; a 
boundary between sdsmic layers 
of the earth, e.g. the Moho. 2. 
Any interruption ill sedimenta- 
tion; an unconformity. 3. In 
structural geology, a surface sepa- 
rating two unrelated^ groups of 
rocks, e.g. a fault, 
discontinuous deformation (dis- 
con-tin'-u-ous) Deformation by 
fracture rather than flow. Cf: con- 
tinuous deformation. 
discontinuous reaction series A 
reaction series in which reaction 
of early-formed crystals with later 
liquid represents an abrupt phase 
change; e.g. olivine, pyroxene, 
amphibole, and biotite form a dis- 
continuous reaction series. Cf: 
continuous reaction series. 
discordance (dis-cord'-ance) A 
la-'k of parallelism between adja- 
cent strata. 

discordant (dis-cord'-ant) 1. Said 
of a contact between an igneous 
intrusion and the country rock 
that is not parallel to the foliation 
or bedding of the latter. Cf: dis- 
conformable 2. Structurally iin- 
conformabie; said of strata lack- 
ing parallelism of bedding or 
structure. 3. Said of radiometric 
ages, determined by more than 
one method for the same sample 
or for coexisting minerals, that 
are in disagreement beyond ex- 
pcfimental error. Ant: concord- 
ant 4. Said of topographic fea- 
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ture^ that do not have the same or 
nearly the same elevation, e.g. a 
valley whose stream enters the 
main stream by a waterfall. Ant: 
accordant 

discovery well The first well to en- 
counter gas or oil in a hitherto 
unproven area or at a hitherto un- 
pioductive depth; a successful 
wildcat, outpost well, deeper-pool 
test, or shallower-pool test 
disequilibrium assemblage (dis'-e- 
qui-lib*-ri-um) An assoaation of 
minerals not in thermodynamic 
cquilibnum. 

disharmonic fold (dis-har-mon*-ic) 
A fold that vanes noticeably in 
profile form in the vanous layers 
through which it passes. Ant: har- 
monic fold. 

disintegration (dis'-in-te-gra'-tion) 
1 A syn of mechanical weather 
tng: less commonly, a syn. of 
weathenng in general. 2 The 
decomposition of vegetable mat- 
ter to carbon dioxide and water. 
3 radioactive decay, 
disjunctive fold (dis- junc'-tive) A 
fold in which the more bnttle 
strata have fractured and separat- 
ed and the more plastic beds have 
flowed. 

dislocation (dis-io-ca'-tion) 1. A 
defect in a crystal lattice 2. dis- 
placement. 

dismembered river system (dis- 
mem'-bered) A system consisting 
of a trunk nver and tributanes, 
the lower part of which has been 
flooded by the sea. As a result, the 
streams that were formerly tribu- 
tanes of the river enter the sea by 
separate mouths. 


disorder (dis-or'-der) The random 
occupation of one atom site in a 
cryst^ by two or more different 
atoms of similar size and char^ 
dispersed phase (dis-persedO Solid 
material in the form of a colloid, 
suspended in a fluid referred to as 
the dispersion medium, 
dispersion (dis-per'-sion) 1. The 
pattern of geographic distribution 
of individuals within a species. 2. 
The property of a transparent 
gemstone to separate white light 
into the spectral colors. 3. The 
differences m the optical con- 
stants of a given mineral for dif- 
ferent wavelengths of transmitted 
light 4. Distortion of tHI shape of 
a seismic-wave train because of 
vanation of velocity with frequen- 
cy. 

dispersion pattern The pattern of 
distnbution of chemical dements, 
especially trace elements, in the 
wall rocks of an orebody or in the 
surface matcnals surrounding it. 
Cf: hala 

disphenoid (di-sphe'-noid) A 
closed crystal form consisting of 
two sphenoids, in which the two 
faces of the upper sphenoid alter- 
nate with those of the lower. Syn: 
bisphenoid, 

dispbotie zone (dis-phot'-ic) The 
zone in bodies of water where 
there is only dim light and little 
photosynthesis. Cf: euphotic zone; 
aphotk zone, 

displacciiiciit (dis-place'-ment) A 
treneral term for the relative 
novement of the two skies of a 
'ult, measured in any chosen di- 
ixtion, e.g. along a drift in a 
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mine; also, the spedfic amount of 
such movement. Syo; disiocatton. 
diaiilacemeat pressure The mini- 
mum pressure required to force 
the entry of a nonwetting fluid 
into a porous medium saturated 
%ith a wetting liquid; specif., to 
force oil or gas fi^ one water- 
filled pore to the next, 
disposal well (dis-pos'-al) A well 
drilled or used for disposal of 
brines or other fluids in order to 
prevent contamination of the sur- 
face by such wastes, 
dissected (dis-sect'-ed) Cut by ero- 
sion. esp. by streams. The term is 
commonly applied to plains in the 
process of erosion after an uplift, 
dissection (dis-sec'-tion) The work 
of stream erosion in destroying a 
rdativeiy even land surface by 
cutting ravmes or valleys into it. 
generally as a result of regional 
uplift. Adj. dissected. 
disseminate ore (dis-sem*-i-nat- 
ed) A scattered distribution of 
generally fine-grained metal-bear- 
ing minerals throughout a rock 
body, in sufficient quantity to 
make the deposit an ore. 
dissociation (dis-so-ci-a*-tion) The 
breakdown of a substance into 
several others, as CaCOj 
“•Ca0+C02 by heat, or Na- 
Cl-Na++Cl^ by solution in 
water. 

dissociation point The temperature 
at which a compound breaks up 
reversibly to form two or more 
other substances, e.g.. CaCOj 

-Ca0-^^C02 

dissociation temperature A tem- 
perature point at which a given 


dissoci: tion presumably occurs; 
actually, it is usually a range, ow- 
ing to variations in composition 
or pressure, and may refer merely 
to the temperature at which the 
rate of a given dissociation 
becomes appreciable utider stated 
conditions. 

dissolution (dis-so-lu'-tion) solu- 
non. 

dissolved-gas drive (dis-solyedO 
Energy within an oil pool, fault- 
ing from the expansion of gas liber- 
ated from solution in the oil. Cf- 
gas-cap drive: HVJft'r drive. 

dissolved load That part of the to- 
tal stream load that is carried in 
solution. Syn. dissolved solids: so- 
lution load. 

dissolved oxygen The amount of 
oxygen dissolved in water, is 
parts per million (ppm) by 
weight, or in milligrams per liter 
(mg/I). 

dissolved solids 1 dissolved load. 
2. The total amount of dissolved 
matenai. organic and inorganic, 
containcJ in a sample of water. 

distal (dis'-tal) I. Said of an ore 
deposit formed at a considerable 
distance, e.g. tens of kilometers, 
from the volcanic source from 
which its constituents have been 
derived. 2. Said of a sedimentary 
deposit Kj* fine elastics formed far 
from the source area. 3 In fossils, 
remote or away from the point of 
altacbniont, pl^e of reference, or 
point of view.— Ant: proximal. 

diistillatioo (dis-til-la*-tion) 1. A 
process of fossilization, in which 
an organic substance loses its 
volatile components and is pre- 
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served as a carbonaceous residue. 
2. The removal of impurities from 
liquids by boiling. The steam is 
condensed to almost pure liquid; 
pollutants remain in the concen- 
trated residue. This is the most 
common method of removing 
salts from sea water. 
distortkHial wave (dis-tor'-tion-al) 
S wave. 

distributary (dis-trib'-u-tar-y) An 
outflowing branch of a river, such 
as occurs characteristically on a 
delta. Ant: tributary. 
distributive province (dis-trib'-u- 
live) The environment embracing 
all rocks that contribute to the 
formation of a contemporaneous 
sedimentary deposit and the 
agents responsible for thdr distri- 
bution. Cf: provenance 
disturbance (dis-turb'-ance) A 
term used by some geologists for 
a minor orogeny, e.g. the Pali- 
sades disturbance. Cf. event 
divergence (di-vcr'-gencc) I The 
separation of ocean currents by 
horizontal flow in different direc- 
tions from a common source, usu- 
ally upwelling; also, the area in 
which this occurs. Cf: conver- 
gence. 2. adaptive radiation. 3. 
The decrease in amplitude of 
wave front because of geometneal 
spreading. 

divergent plate boundary (di-ver*- 
gen ' ) accreting plate boundary. 
divcidon (di-vcr'-sion) 1. The 
process by which a stream effects 
changes in the course of another 
stream, as by aggradation or cap- 
ture. 2. The artificial removal of 
water from a stream or lake into 


a canal or other conduit. 3. A 
channel to divert water for pur- 
pdees such as flood prevention or 
irrigation. 

divcriity (di-ver'-si-ty) The num- 
ber of different kinds of organ- 
isms in an assemblage. 
diverted stream (di-veit*-ed) A 
stream whose course or drainage 
has been affected by piracy; e.g. a 
captured stream. 

divide (di-videO 1. The line of sepa- 
ration or the narrow tract of high 
ground marking the boundary be- 
tween two adjacent drainage ba- 
sins. dividing the surface waters 
that flow in one direc^on from 
those that flow in the opposite di- 
rection. Cf: continental divide 2. 
ground^water divide. 
diviner (di-vin'-er) dowser. 
dlvinmg rod*(di-vin'-ing) A forked 
wooden stick or similar object, 
used in dowsing. It supposedly 
dips downward sharply when 
held over a body of ground water 
or a mineral deposit. Syn- dowsing 
rod. 

D layer The seismic region of the 
earth between 1000 km and 2900 
km. equivalent to the lower man- 
tle It is a part of a classification 
of the earth's interior made up of 
layers A to G. 

dodecahedron (do-dec'-a-he*-dron) 
A crystal form with 1 2 faces that 
are either pentagonal or rhombic. 
Each face is parallel to one crys- 
tallographic axis and intersects 
the other two at equal distances. 
See also: pyruohedron; rhombic 
dodecahedron. 

dogtooth spar A variety of calcite 
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is shtiply poisied crystsli of 
acute tcaksoliadril fons iumsi* 
bUng the teeth of a dog. 
dolartBilc (dol^'-e-iiite) Dole- 
mite rock oossistiog of sand-aiaed 
grain*, a consolidated doloaiitic 
sand. 

dolcrite (dol'-cr-tte) In the U.S., a 

syn. of diabaae. In British usage, 
dolerite is preferre d to diahase. 

doleritte (dol<«’-tt*-ic) 1. Of or per- 
taining to dolerite. 2. A preferred 

syo. of qphitk in European usage, 
doline (do'-K-ne [doe*-lee-nap A 

syn. of sinkhole. Etymol: Slovene 
doiina 

dolocast (do'-lo-cast) A cast or im- 
pression of a dolomite crystal, 
preserved in an insoluble residue. 
Adj: doheastk. d: dohmokL 
dokidasl (do -lo-clast) A fragment 
of dolomite derived by erosion 
from an older rock; alsa an intra- 
clast disrupted from partly oon- 
solidated dctonitic mud on the 
bottom of a m or lake, 
dolondte (do'-lo-mite) 1. A com- 
mon rock-forming mineral. 
CaMg(C 03 ) 2 . Part of the mag- 
nesium may be replaced by fer- 
rous iron. Dolomite is white to 
light-colored and has perfect 
rhombohedral cleavage. Cf: cal- 
cite. 2. A sedimentary rock, of 
which more than 50% by weight 
consists of the mineral dolomite; 
specif, a rock containing more 
than 90% mineral dolomite and 
less than 10% calcite. Most dolo 
mite is associated and often in- 
lerbedded with limestone. See 
also: primary doiomite: magnesiart 
limestone. Syn. dohstone. 


doi e m itte Muiaaloue (do-lo-mit'-ic) 
I. A limestone in which the min- 
enl dolomite is conspicuous, but 
calcite is more abundant; specif, a 
hmestone containing 1(^*50% 
dolomite and 5(^90% calcite. Cf: 
caieitic dolomite: magnesian lime* 
stone 2. A limestone that has 
been incompletely dolomitized. 

dolumitiaalkMi (do'-lo-mit'-i-za*- 
tion) The process by which lime- 
stone is wholly or partly convert- 
ed to dolomite rock or dolomitic 
limestone by the replacement of 
the original calcium carbonate 
(calcite) by magnesium carbonate 
(mineral dolomite). usually 
through the action of magnesium- 
bearing water (sea water or per- 
colating meteoric water). 

dolouMild (do*-lo-mold) A rhom- 
bohedral cavity of any size left in 
chert, pynte. shale, or other 
material, by the solution of a 
uolomitc (or calcite) crystal. 

dato mo rpMc (do-lo-mor'-phic) 
Said of an insoluble residue in 
which calcite or dolomite has 
been replaced by an insoluble 
mineral which fills the rhombohe- 
dral dolomold cavity in chert or 
other matrix. 

dokwtone (do'-lo-stone) A term 
proposed for the sedimentary 
rock dolomite, in order to avoid 
confusion w**h ?he mineral of the 
same name. 

domain (do^mainO The areal ex- 
tent of a given l*thology or envi- 
ronment; specif the area in which 
a given set of physical controls 
combined to produce a distinctive 
sedimentary foaes. 
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dome 1. An uplift or anticlinal 
structure, circular or elliptical in 
outline, in which the r<^s dip 
gently away in all directions. A 
dome may be small, e.g. a Gulf 
Coast salt dome, or many kilome- 
ters across, as in the type struc- 
ture, the Nashville Ciome of 
Tennessee. 2. Any smoothly 
rounded iandform or rock mass 
that roughly resembles the dome 
of a building, e g. the rounded 
granite peaks of Yosemite. Calif. 
3. A circular bulge, several kilo- 
meters wide and a few hundred 
meters high, in mare regions of 
the moon. 4. An open crystal 
form consisting of two nonparal- 
lel faces that intersect along and 
astride a symmetry plane. 5. iava 
dome. 6. voicanic done. 
dome BMNinUlo A mountain pro- 
duced where flat-lying sedimen- 
tary rocks are warped or bowed 
upward to form a structural 
dome, a mountain resulting from 
dissection of such a dvime. Exam- 
ple: the Black Hills of South 
Dakota. 

doodlebug (doo'-dle-bug) 1 A 
popular term for any of various 
kinds of geophysical prospecting 
equipment. 2. Any of a large num- 
ber of unscientific devices with 
which it is claimed minerals and 
oil deposits can be located 
domuuit volcano (dor'-mant) A 
volcano that is not now erupting 
but that has erupted within his- 
toric time and is considered likely 
to do so in the future. There is no 
precise distinction between a dor- 
mant and an active volcano 


dorsal (dor'-sal) 1. Pertaining to. 
or situated near or on, the back or 
upper surface of an animal or of 
its parts. 2. Refernng to the direc- 
tion or side of an echinoderm 
away from the mouth, normally 
downward and outward — Ant: 
ventral. 

dorsal exoskeleton 1. The resistant 
mineralized dorsal covering or in- 
tegument of a trilobite. 2. The 
commonly calahed part of the 
covenng of a crustacean. — Less- 
preferred syn: carapace. 
dot chart 1 . A graphic aid used in 
correction of station gravity for 
terrain effect, or ftr computing 
gravity effects of irregular masses. 
It can be used also in magnetic 
interpretation. 2. A graphic trans- 
parent chart used in the calcula- 
tion of the gravity effects of vari- 
ous structures; dots on the chart 
represent unit areas, 
double refraction birefringence 
doubly plunging fold (dou'-bly) A 
fold, either an anticline or a syn- 
cltne, that reverses its direction of 
plunge within the observed area, 
downbuckle (down'-buck-le) A 
compressional downfolding of si- 
alic crust, associated with oceanic 
trenches. Cf: tectogene. 
downdip block The rocks on the 
donnthrown side of a fault. Cf: 
updip block. 

downfaulted Said of the rocks on 
the downthrown side of a fault, or 
the downdip biock, Cf: upfaulted. 
downs A roiling upland, generally 
treeless and suitable for grazing, 
e.g. the South Downs of south- 
eastern England, underlain by 
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chalk. 

downthrow 1. The downthrown 
side of a fault. 2. The amount of 
downward vertical displacement 
of a fault. — Cf: upthrow, heave, 
downthrown Said of that side of a 
fault that appears to have moved 
downward, compared with the 
other side, d: upthrown, 
down*to-ba8in fault A term used in 
petroleum geology for a fault 
whose downthrown side is to- 
ward the adjacent basin, 
downward enrichment supergene 
enrichment, 

downwarping Subsidence of a re- 
gional area of the earth's crust, as 
in an orogemc belt or a cratonic 
basin Cf: upwarping, 
downwaating 1. mass wasting, 2 
The thinning of a glaaer during 
ablation. 

dowser (dows'-er) One who prac- 
uces dowsmg. Syn: diviner; wr r 
witch. 

dowsing (dows'-ing) The practice 
of locating ground water/ mineral 
deposits, or other objects by 
means of a divining rod or » pen- 
dulum. 

dowsing rod divining rod. 
drng 1. The beading of strata on 
other side of a fault, caused by the 
fnction of the moving blocks 
along the fault surface; alsa the 
bends or distortions so formed. 2. 
Fragments of rock and ore tom 
from an orebody and contained in 
and along a fault zone. Syn: drag 
on. 

drag fold A minor fold, usually one 
of a series, formed in an incompe- 
tent bed lying between more 


competent beds, produced by 
movement of the competent beds 
in opposite directions relative to 
one another. Drag folds may 
develop on the limbs of larger 
folds, and beneath thrust skeett 
They are usually a ceotmieter to a 
few meters in size, 
drag mark 1. A long groove or 
St nation produced by current 
drag of an object across a .soft 
sedimentary surface 2r An un- 
pression or cast of such a ma^ on 
the under surface of the overlying 
bed. Cf: groove cast. 
drainage (drain'-age) 1. The 
ner by which the waters of an area 
flow off in surface streams or sub- 
surface conduits. 2 Natural and 
artificial means for effecting dis- 
charge of water, as by a system of 
surface and subsurface passages. 
J. A collective term for all the wa- 
ter bodies by which a legion is 
dtELwed, a drainage system. 4 All 
the water features shown on a 
ma): 

draiimge bnslB A region or area 
bounded by a divide and oo- 
cupied by a drainage syslon; spe* 
df. the tract of country that con- 
tributes water to a particiilar 
stream channel or system of chao- 
nels, or to a lake, reservoir, or oth- 
er bt'^y of water. Cf ; river badtL 
Syn: watershed; hydrographic ba- 
sin, 

drainage density Ratio of the total 
length of all streams within a 
drainage bam to the area of that 
basin. It is a measure of the fqpo- 
graphic texture of the area, 
drainage divide The boundary be- 
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Mmip pilim The coofigi^ 
tkMi or emafeoiait m plan view 
of the itreain ooanee in an area, 
eg. dtmMikdralna^pattmn, It 
la relateO to local geologic and 
geonorpinc featiuea and history. 
Syn: diaimagt mttmrk 
AainagB syMai A mrfaoe atreani. 
ora bod^ of hnponnded mrfhoe 
water* tog eth e r with all other 
such stmait and water bodiea 
that are trihutary to it and by 
which a regloo ia drained. An ar- 
drainage lystcin 

also anrfaoe and aubaurfaoe con- 

^ 

WBm. 

drape laid 1. A supmtMuous fold. 
X A fold produced In layered 
rocks by movement of an under- 
lying brittle block at high angles 
to the layering; a product of 
fon^d fddimg. In this usage, the 
term deludes lupraicnuous folds. 
Araw 1. A small ravine or shallow 
gulch, usually dry but ooniaintng 
water alter a rainfall. X A sag or 
depressioo leading from a valley 
to a gap between two hills, 
dr s wrdown 1. The lowering of the 
water levd in a well as a result of 
withdrawal. X The difference be* 
tween the height of the water ta- 
ble and that of the water in a well. 
3. Reductioo of the preisure head 
as a result of the withdrawal of 
water from a wdl. Cf: cone 
dtpmskn. 4. The vertical dia- 
tanoe by which the level of a remr- 
voir it lowered by tbe withdrawal 
of water. 

draw warha The powered ann^ 


naed in wouy drtllitig for Kftmg 
id lowering the drill pipe. Also 
apdlad: drawworks, 
dgadghlg (dredg'Hng) 1. The vnri- 
oua proceamt by which large 
llonti^ machines, or dre dg es, 
scoop up earth material at tbe 
bottom ^ a body of water, raise ft 
to tbe aurfooe, and diacharge it 
into a pipeline or barge, or rctnin 
it to the water body after removal 
of ore minerah. 2. An ocean-bot- 
tom sampler that scoops sediment 
and benthic orgamams as it is 
dragged behind a moving ship, 
drcikitar (drd'-kan-tcr (dtiy* 
kan-terp 1. A vendfact olf wind- 
worn atone, having three curved 
fooes intersecting in three sharp 
edges, rtiembling a Brazil nut. X 
A term loosely applied as a syn. 
of nndfacL — Etymol: Gcnnan 
**one having three 

edges**. 

drift 1. A general term for all rock 
material transpo^ by glackn 
and depotiled directly from tbe 
ice or through the agency of melt- 
water. It ia generally applied to 
Plastocene deposits in large re- 
gioDS that no longer contain gla- 
aers. 2. A drift current; also, the 
spe^ of such a current, in knots 
or in nauticd miles per day. 3. 
Detrital material moved and 
deposited by waves and currents, 
eg. Iltlomidr^ driftwood. 4. In 
geophysics, a giadual change in a 
reference reading that is supposed 
to remain constant, esp owing to 
instrumental fatigue S. continent 
ud drift. 6. A horizontal under- 
ground pasiagr driven akmg a 



von. 

MH - k tnk x (dnft'-t»r-n-er) 
A gtodal lake fomied ttpatraam 
from a moraine that has blocked 
a valley or a drainage oourae. Cf: 
menunaiiakA 

drift CHTent A broad, thallow 
onovemeDt of surface ocean am* 
ten under the influeDoe of prevail- 
ing winds. Syn: wind drift 
drift curve A graph of a series of 
gravity values read at the same 
station at different times and plot- 
ted in terms of instrument reading 
venus time. 

drift glacier A small mass of flow- 
ing ice in a mountain area nour- 
ished primarily with windblown 
snow from adjacent snowfields, 
slopes, or ridges. Syn: snowdrift 
glacier; glacieret, 

drift ice 1. Floating ice. e.g. floe 
fragments or icebergs. 2. pack ice 
drift map A British term for a geo> 
logical map representing the visi- 
ble ground, including all surficial 
deposits and only those rock out- 
crops exposed at the surface, 
drift mine A mine opened by a 
horizontal passage, or dnft. 
drift sheet A sheetlike body of gla- 
cial drift, deposited during a sin- 
gle glaciation (e.g., Cary drift 
sheet) or during a series of closely 
related glaciations (e.g., Wiscon- 
sin drift sheet). 

drift theory The theory that coal 
originates from the accumulation 
of plant material that has been 
transported from its place of 
growth and deposited in another 
locality, where coalihcation oc- 
curs. Ant: in-situ theory. ^ 


drill bit Any device at the lower 
mdain drill stem, usednstcut- 
tttig or boring tool in drilling a 
bole. Syn: hit; wek Ihl 
drillcr^a log The brief, often ver 
nacular notations, included os 
part of a driUer*s report, that de- 
scribe the groM charocteristics of 
the well cuttings noted by the 
drilling crew as a well is diilledL It 
is useful only if a detailed sample 
log ia not available, 
drilling nmd A carefully formulat- 
ed heavy suspension, usually in 
water but sometimes in oil. used 
in rotary drilling. It commonly 
consists of bentonitic clays, 
chemical additives, and weighting 
materials such as barite. It ti 
pumped continuously down the 
drill pipe, out through openings 
in the drill bit, and back up in the 
annulus between the pipe and the 
walls of the hole to a surface pit 
where it is screened and reintro- 
duced through the mud pump. 
The mud lubricates and cools the 
bit; carri'^s the cuttings up from 
the bott^; and prevents blow- 
outs and cave-ins by plastering 
friable or porous formations end 
maintaining a hydrostatic pres- 
sure in the borehole offsetting 
pressures of fluids that may exist 
in the formation. Syn: mud: drill- 
ing fluid. 

drilling rig A general term for the 
derrick, power supply, draw 
works, and other surface equip- 
ment necessary in rotary or cable- 
tool drilling. Syn: rig 
drill stem 1. A term used in rotary 
drilling for the drill string 2. A 



tenn used in cable-tool drilHng 
for a solid shah or cylindrical bar 
of sted or iron attached to the 
drill bit to give it weight.— Also 
spelled: drilistem, 
driD*itn Isat A test of the pro- 
ductive capacity of an oil or gas 
reservoir when the well is uncased 
and stiil full of drilling mud. The 
testing tool is lowered into the 
hole attached to the drill pipe and 
is placed opposite the formation 
to be tested. Packers are set to 
shut off the weight of the drilling 
mudf and the tool is opened to 
permit the flow of any formation 
fluid into the chamber, where it 
can be measured. Abbrev: DST. 
Cf: wire-line test 

drill string 1 . A term used in rotary 
drilling for the assemblage in a 
borehole of drill pipe, drill collars, 
drill bit, and core barrel Of in 
use), connected to and rotated by 
the drilling rig at the surface. Syn: 
drill stem. 2. A term used in ca- 
ble-tool drilling for the assem- 
blages in a borehole of cable, drill 
bit, drill stem, and other tools, 
connected to the drilling rig at the 
surface.— Syn: string. 
dripstone A general term for cal- 
dte or other mineral degfint 
formed in caves by dripping^'wa- 
ter, including stalactites and sta- 
lagmites, and also usually includ- 
ing similar deposits formed by 
flowing water. See also: fhwstone: 
cave onyx; travertine. 
driven well (driv'-en) A shallow 
well, usually of small diameter (5- 
10 cm), constructed by driving a 
series of connected lengths of pipe 


into uncoosohdated matenal to a 
water-beuing stratum, without 
drilling, boring, or jetting. 

drive pipe 1 . A pipe which IS driven 
or forced into a bored hole, to 
shut off water or prevent caving. 
2. A thick type of casing fitted at 
its lower cad with a sharp steel 
shoe, which is employed when dif- 
ficulty is encountered in inserting 
the casing. 

drowned eonat A shoreline with 
long, narrow channels, suggesting 
that subsidence of the coast has 
transformed the lower portions of 
river valleys into ti^ estuaries. 
Cf: dismembered river system 

drowned river month The lower 
end of a river that is widened or 
submerged by ses water invading 
the coast; an estuary. Example: 
Chesapeake Bay 

drowned vnlley A valley that is 
partly submerged by the intnisioo 
of a sea or lake. Syn. submerged 
valley. 

dmmlia (dnun'-lin) 1. A low, 
smoothly rounded, elongate hill 
of compact gladal till, or rarely 
other Irinds of drift, built under 
the margin of the ice and shaped 
by its flow, or carved out of an 
ddcr moraine by readvandng loe; 
its longer axis is parallel to the 
direction of movement of the ice. 
It usually has a blunt noee point- 
ing in the direction from which 
the ice approached, and a gentles 
slope tapering in the other direc- 
tion. Height is MO m, average 30 
m; length is 400-2000 m, average 
1500 m. 2. rock drumlin. 

dmse !. An irregular cavity or 



opening in a vdo or rock, having 
its interior surface or walls en- 
crusted with small projecting 
crystals, usually of the same min- 
erals as those of the enclosing 
rock, and sometimes filled with 
mLia.Ct: geode; vug. 2. A miner- 
al surface covered with small pro- 
jecting crystals; specif, the coat- 
ing of crystals lining a druse in a 
rock, such as sparry calcite filling 
pore spaces in a limestone. — Ety- 
mol: German. Adj: dmsy. 
dnisy (dni'-sy) 1. Pertaining to a 
druse, or containing many 
druses. Of: miarolitic 2. Pertain- 
ing to an insoluble residue or en- 
crustation, esp of quartz crystals; 
c.g. a **drusy oolith'* covered with 
subhedral quartz, 
dry basin An interior basin in a 
climate so arid that the drainage 
is negligible. It contains no peren- 
nial lake 

dry-bone ore An earthy, fnabJe, 
honeycombed variety of smithson- 
ite, usually found in veins or 
beds in stratified calcareous 
rocks, accompanying sulfides of 
zinc. iron, and lead. The term is 
aometimes applied to hemi- 
morphite. Syn: dry bone. 
dry balk dcaaity The specific 
gravity of a substance, e.g. a sedi- 
ment, without interstitial water, 
dry ddtn 1. aliuvkdfan, 2. alluvial 
cone. 

dry bok The univmal term in the 
petitdeum industry for an unsuc- 
oeaaful well, i.e. one that does not 
produce oil or gas in commercial 
quandticft. 

dnr lee 1. Ice at a temperature be- 


low the freezing point; specif, hare 
glaaer ice with no standing water 
or slush. 1 Solidified carbon di- 
oxide. 

dry lake 1. A basin that formerly 
contained a lake. 2. A playa: a 
tract of salt-encrusted land in an 
arid or semiarid region, oqpaaioo- 
ally covered by an intennictent 
lake. 

dry pemafrost Loose, crumbly 
permafrost containing little or no 
ioc or moisture. 

dry-snow avalanche An avalanche 
composed of dry. loose or pow- 
dery snow that is set in motion by 
the wind and is sometimes drifted 
but not wind-packed; the driving- 
ahead of a column of compressed 
air creates a vacuum in its wake. 
It is the fastest-moving of the 
snow avalanches, capable of 
reaching a speed of 4^ km/hr. 
Syn* dry avalanche; powder ava- 
lanche. 

dry valley A valley with little or no 
running water; a streamlesa val- 
ley. It mav be the result of stream 
capture, a climatic change, or a 
fall in the water table. Dry valleys 
are common in areas underlain by 
chalk and limestone; other exam- 
ples include wind gaps and glacial 
overflow channels. Syn: da^ wiA 
ky. 

DSDP De^ Sea Drilling Project 

d-apacing In diffraction of X-rayt 
by a crystal, the distance or sepw- 
ration between the suooeaaivn and 
identical parallel planes in the 
crystal lattice. It Is expressed at d 
in the Bragg equation.. Syn: iff- 
fraction spaemg. 
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DST 4lH!l-sum tat 
DTA diffmntial thermal analysis. 
MMomII (du*-bi-o-fo8*-iil) A 
structure of undetermined or un- 
oerttifi origin, possibly biogenic; a 
problematic fassIL Etymol: Latin 
dubiux ‘‘doubtful", -h fossil, 
duetlis (duc'-tile) Said of a rock 
that is able to sustain, under a giv- 
en set of conditions, S-10% defor- 
mation before fracturing or fault- 
ing. Cf: brittle 

duetility (duc-tir-i-ty) Property of 
solid material that undergoes 
more or less plastic deformation 
before it ruptures. Cf: brittleness. 
dug well A shallow, large-diameter 
well constructed by excavating 
with hand tools or power machin- 
ery instead of by drilling or driv- 
ing. such as a well tor individual 
domestic water supplies, 
dunortierite (du-mor'-ti-er-ite) A 
blue mineral of the sillimanite 
group, Al 7 (B 03 XSi 04 ) 303 . It 
may contain iron, and it occurs 
principally in schists and gneisses, 
dumpy level A leveling instrument 
in which the telescope is penna- 
nently attached to the leveling 
base and is capable only of rota- 
tion in a horizontal plane. Cf : wye 
level 

dune I. A mound, ridge, or hill of 
wind-blown sand, either bare or 
covered with vegetation. Syn: 
sand dune 2. A sand wave 
formed on a stream bed. trans- 
verse to the direction of flow and 
traveling downstream by erosion 
of sand from the gentle upstream 
slope and deposition on the steep 
downstremn slope. It is similar to 


an eohan dune but formed in 
moving water. 

dune mmplsi An aggregate of 
moving and fixed sand dunes in a 
given area, together with sand 
plains and the ponds, lakes, and 
swamps product by the blocking 
of streams by the sand, 
dune lake 1. A lake occupying a 
basin formed as a result of the 
blocking of the mouth of a stream 
by sand dunes migrating along 
the shore; e.g. Moses Lake. Wash. 
2. A lake occupying a deflation 
basin among dunes, 
dune ridge A serie^of parallel fore- 
dunes built along the shore of a 
retreating sea. 

dnnite (dun‘-ite) Peridotite con- 
sisting essentially of olivine, with 
accessory pyroxene, plagioclase, 
or chromite. 

durability index (du-ra-bil'-i-ty) 
The rdative resistance to abrasion 
exhibited by a sedimentary parti- 
cle in the course of transporta- 
tion. 

durain (du'-ram) An ingredient of 
banded coal with dull luster, grey 
to brownish Mack odor, and 
granular fracture. It occurs in 
bands up to many centimeters in 
thickness. Gf: vitrain; clarain;Ju- 
sain. Syn: ninnfrusL 
duration (du-ra'-tion) 1. The in- 
terval of time in which a tidal cur- 
rent is cither diking or flooding, 
reckoned from the middle of slack 
water. 2. The interval of time 
from high water to low water 
(filing tide), or from low wate^ 
high vrater (rising tide), 
du ri ent (dtt'-ri-crust) A general 



ISS 


tcfin for a hard ciuiC 00 the sitf^ 
filoe, or a layer in the upper hori* 
ions* of a soil in a eemiaiid di- 
mate. It is formed^ the accumu- 
lation of soluble minerals deposit- 
ed by mineral-bearing ivaters that 
move upward by capillary action 
and evaporate during the dry sea- 
son. See also: sikme: eakrtte: 
caliche Cf: hardpan, 
duripan (du*-ri-pan) A horizon in a 
soil characterized by cementation 
by silica. Duripans occur mainly 
in areas of volcanism that have 
arid or Mediterranean climates 
dust 1. Dry solid matter of day 
and silt size, which is readily 
blown about by the wind and may 
be carried considerable distances. 
2. cosmic dust S. vo/coaic ask 4. 
gold dust 

dust hole A small dust well 
dust tuff An indurated deposit of 
fine volcanic ask Essentially a 
fine-grained tuff. 

dust well A pit in glacier ice or sea 
ice produced when a patch of 
dark windblown particles on the 
ice surface are heated by sunlight 
and sink down into the ice. Cf: 
dust hole, 

dwarf fauna A fossil assemblage 
consistiDg of specimens of small 
size. Many dwarf faunas result 
from sedimentary sorting, others 
from pathologies or environmen- 
tally influenced growth patterns. 
Syn: depauperate fauna; impover- 
ished fauna, 

dynamic gaology (dy-nam'-ic) A 
general tenn for the branch of 


geology that deals with the cBuiet 
and processes of geologic 
phenooma; physical geology, 
dymmde matamorpIdM The total 
of the procesies and effects of oto- 
genic movements and dHfereotial 
stresses in producing new rocks 
from old, with marked structural 
and mineraiogical changes due to 
crushing and shearing at low tem- 
peratures and extensive recrystall- 
ization at higher tempdatures. It 
may be regional in charseter. Cl: 
dynamoihermal metamorphism; 
regional metamorphism, Syn: 
dynamometamorphism, 
dynimoamtaBMuphlsm (dy^-na- 
mo-met*-a-mor'-phism) dynamic 
metamorphism. 

(dy'-na-mo-ther'-mal) A common 
type of metamorpbism involving 
the effects of directed pressures 
and shearing stress as well as a 
wide range of confining pressures 
and temperatures. It is related to 
larg^ orogenic belts, and hence is 
regional in character. Cf; regional 
metamorphism, dynamic meta- 
morphism. 

dystrophic lake (dys-troph'-ic) A 
lake that is chsracterized by a 
defidcocy in nutrient matter and 
by a notably high oxygen con- 
sumpti>>n in the bottom layers; its 
water is brownish or yellowish 
with much unhumifled or dis- 
solved humic matter and it has a 
small bottom fauna. It is often as- 
sociated with addic peat bogs. Cf: 
oligotrvphic lake; eutrophic lake. 



156 


E 

eirly Occurring near the beginning 
of a segment of time. The adjec> 
live is applied to the name of an 
era, period, or epoch to indicate 
relative tiine designation, and cot* 
responds to lower as applied to 
the name of the equivalent time- 
stratigraphic unit, e.g. rocks of a 
Lower Jurassic batholith were in- 
truded ID Early Jurassic time. The 
initial letter ts capitalized to indi- 
cate a formal subdivision (e.g. 
•‘Early Devonian’*) and is lower- 
cased to indicate an informal sub- 
division (e.g. **early Miocene”). 
Cf: middle: late. 

earth That planet of the solar sys- 
tem which is third in order of (hs- 
tance from the sun, and fifth in 
st« of the 9 major planets. 
Earth's equatorial radius is 6378 
km (3963.5 mi); polar radius 6357 
km (394 1 mi); equatorial circum- 
ference 40,075 km (24,902 mi). 2. 
In engineering, material that can 
be moved and handled with a 
power shovel, scraper, or end 
loader. 3. An organic deposit that 
has remained unconsolidated, e.g. 
diatomaceotis earth. 4. fuller's 
earth, 5. A difficultly reducible 
metallic oxide, such as alumina. 
See also: rare earths. 
earth current Static or alteroating 
electric current flowing through 
the ground and arising either in 
natural or artificial electric or 
magnetic fields. Syn: ground cur- 
rent; telluric current 
earth carratnre The divergenoe of 


the surface of the earth from a 
horixontal plane tangent at the 
point of observation. See also: 
curvature correction. 
earthllow A mass-movement proc- 
ess and landform characterize by 
downslope sliding of soil and 
weather^ rock over a discrete 
basal shear surface within well- 
defined lateral boundaries. Earth- 
flows terminate in lobelike forms. 
They grade into mudflows 
through a continuous range in 
morphology associated with in- 
creasing fluidity. Also spelled’ 
earth flow. 

earth hummock A Ibw, dome- 
shaped frost mound, consisting of 
an earthen core covered by a tight 
mass of vegetation, esp. mosses, 
and produced by hydrostatic 
pressure of ground water or by 
heaving from growth of ice lenses 
in arctic and alpine regions; the 
general height is 10-20 cm and the 
diameter ranges from 1 /2 to 1 m. 
Earth hummocks form in groups 
to produce a nonsorted patterned 
ground 

earthquake A sudden motion or 
trembling in the earth caused by 
the abrupt release of slowly ac- 
cumulated strain. Partial syn: seis- 
mic event Syn: quake: seism: tem- 
blor. 

earthquake eaglneering The study 
of the behavior of foundations 
and structures relative to semmic 
ground motion, and the attempt 
to mitigate the effect of earth- 
quakes on such structures. Syn: 
engineering seismology. 
aarthquakc iuteusity A measure of 



the effects of so eerthqueke at a 
particular place. lateotity de- 
pends not only on the earthquake 
magnitude, but also on the dis- 
tance from earthquake to epicen- 
ter snd on the local geology. See 
also: intensity sade; MercaUi 
scale 

earthquake itiagtilude A measure 
of the strength of an earthquake, 
or the strain energy rdeas^ as 
detennined by sasmogrmphic ob- 
servations. See also: Richter 
scale Cf: earthquake intensity, 

earthquake sw ar m A series of mi- 
Qor earthquakes, none of which 
may be identified as the main 
shock, occurring in a limited area 
and time. 

earthquake wave seismic wave 

earthqnake aoaa An area of the 
earth's crust in which built move- 
ments and sometimca associated 
volcanism occur* a seismic area 
See also: seismic bdu 

earth adence An all-embracing 
term for sdences related to Che 
earth (analogous, in educational 
pa r lance, to 'life sdeno^O. It it 
ncnwonally used as a syn. for 
geology or geologi^ sckooes. 
but this usage is misleading be- 
cause in its wider scope earth 
sdence may be considered to in- 
clude sodi subjects as meteorolo- 
gy. f^ysical oceanography, soil 
chennistry. and a g ronomy. The 
term is generally used in the sin- 
gular. 

aartb tida The nting and falling of 
the surface of the solid earth in 
response to rhe same forces that 
produce the tides of the sea. 



blmg earth, or having thapr o pa r - 

ties or nature of awrth or soil. M- 

an earthy hnMnlone. 2. Said at 
minarals having a dull lusM and 
a sttffhoe rough to the touch. 3. 
Said of a type of fractuiu nmHar 
to that of a hard day. 
d* camnt Water movenisnt.nn* 
sedated with the deeraase in the 
height of a tide, generally seaward 
or down a tidal river or estuary. 
Oil fhod current 
abh tMa That part of a tide cycle 
between high wnter and the lol- 
lowing low water, cha racte ria ed 
hy seaward or receding movaniaat 
of water. Syn: falling tide Ant: 
fhod tide 

erhinodsmi (Mhi'-iuHtenn My'- 
no-denn]) Any sobtm aaarine 
benthic (rardy pelagic} inwurtw 
brstc;. belonging to the phyhan 
Edunoder-nata. chancteriaad by 
radial symmetry, an c ndodwlato n 
formed of phim or oidrlia of 
crystallnie caldte. and a wuer- 
vasculsj’ sysw. Echinoidi. aatcr- 
oids. and criaoids belong In this 
phylum. 

aehhMdd (ech'-Moid {ck'-MohO) 
A dass of frwi innTing 
ackiaoderms, mcMy with rigidly 
plated bodies of spharicil or disk- 
like lofin. €.g. sea meUn or sand 
dollar. 

achapim (ech'-o-grani) The 
gnpluc record made bf nn echo 
sounder, inthelocmofaoontinii- 
ous profile. See also: yftfhefrniiL 



echo towider A survey instrument 
that determines depth of water by 
measuring the time required for a 
sound signal to travel to the bot- 
tom and return. See also: echo- 
gram: fathometer: precision depth 
recorder. 

Eckert projection (Eck*-ert) One 
of a scries of six map projections 
of the entire earth, on which the 
poles are represented as straight 
lines 1/2 the length of the equa- 
tor. The parallels are rectilinear, 
and the meridians may be rectilm- 
ear or curved. 

eclogite (ec'-lo-gite> A granular 
rock composed essentially of gar- 
net (almandine-pyrope) and sodic 
pyroxene (omphadte). Rutile, 
kyaiiite, and quartz are typically 
present. 

eclogite facies The set of meta- 
morphic mineral assemblages (fa- 
cies) in which basic rocks are 
represented by omphacitic pyrox- 
ene and almandine-pyrope gar- 
net. Also common, although not 
essential, is the association 
pyropc 4- olivine 4 diopside 4- 
enstatite Phase-equilibrium work 
has shown that these high-density 
mineral associations indicate a 
high pressure of crystallization, 
ccologk fades (ec-o-log'-ic) envi- 
ronmental facies 

ceology (e<ol'-c gy) The study of 
the Tdationships between organ- 
isms and their environment See 
also; paleaecohgy. Adj; eoohgk; 
ecologieaL Syn: bionomics 
eeoaomic g soiogy (e-oo-nom'-ic) 
The study and analyss of geolog- 
ic bodies and materials that can 


be utilized profitably by man. in- 
cluding fuds. metals, nonmetalbc 
minerals, and water; the applica- 
tion of geologic knowledge and 
theory to the search for and the 
understanding of mineral depos- 
its. 

ecosphere (ec*-o-sphere) Portions 
of the universe favorable for the 
existence of living organisms; esp. 
the biosphere. 

ecosystem (ec'-o-sys-tem) An eoo- 
logic system, composed of organ- 
isms and thdr environment. It is 
the result of mtcraction between 
biological, geochemical, and geo- 
physical systems ^ 
ecotope (ec'-o-tope) The habitat of 
a particular organism. See also: 
biotope. 

tamlement (^-coule'-ment) gravi- 
tattonal sliding. 

eddy A circular current of water 
running contrary to the main cur- 
rent; a small whirlpool 
edge water The water around the 
margins of an oil pool or a gas 
pool Also .spdied: edgewater. 
edgewise conglomerate A con- 
glomerate consisting of small flat 
pieces of rock, usually calcareous, 
packed so as to He ste^y indined 
to the bedding. 

effective diameter (ef-fec'-tive) 1. 
The diameter of the particles in an 
assumed rock or soil that would 
transmit water at the same rate as 
a rock or soil under consideration, 
and that n composed of spherical 
pertides of equal size arranged in 
a specified manner. 2. The a|>- 
prorimate diameter of a rock or 
soil partidc equal to the sieve size 
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that allows 10% (by weight) of the 
material to pass through; the par- 
ticle diameter of the 90-peroent 
line of a cumulative curve.-*Syn: 
ef/ecuve size. 

effective permeability The ability 
< >{ a rock to conduct one fluid, e.g. 
gas. in the presence of other 
fluids, e.g. oil or water. See also: 
absolute permeability: relative 
permeability, 

effective porosity The percent of 
the total volume of a given mass 
of soil or rock that consists of in- 
terconnecting voids. C!f: porosity 
effective aiae effective diameter. 
effective stress The average nor- 
mal force per unit area transmit- 
ted directly from particle to parti- 
cle of a soil or rock mass. It is the 
stress that is effective in mobiliz- 
ing internal fnction. It attains a 
maximum value at complete con- 
solidation and before shear fail- 
ure. Syn: effective pressure; intei 
granular pressure. 
efflorescenoe (ef-flo-res'-cence) 1. 
A white powder, produced on the 
surface of a rock or soil m an arid 
region by evaporation of water, or 
by loss of water of crystallization 
on exposure to the air. It com- 
monly consists of soluble salts 
such as gypsum, cikite, natron, 
or halite. 2. The process by which 
an effloresoent salt or crust is 
formed. 

effluent (ef -flu-cat) adj. Flowing 
forth or out; emanating. — o. 1. A 
surface stream that flows out of a 
lake (e.g. an outlet), or a stream or 
branch that flows out of a large 
stream (e.g. a distributary). Ant: 


influent. Cf: effluent stream. 2. A 
liquid discharged as waste, such 
as contaminated water from a fac- 
tory or the outflow from a sewage 
wotks; water discharged from a 
storm sewer or from land after ir- 
rigation. 

effluent stream 1. A stream that 
receives water from the zone of 
saturation; its channel lies below 
the water table. 2. effluent 
effttsloa (ef-fu'-sion) The emission 
of relatively fluid lava onto the 
earth's surface; also, the rock so 
formed. Cf: extrusion. 
effusive (ef-fu'-sive) extrusive. 
einkanter (em'-kan-ter) A ven- 
tifact having only one wind-cut 
face or a single sharp edge; it im- 
plies a steady, unchanging wind 
direction. 

ejecta (e-jec'-ta) 1. Material 
thrown out by a volcano; pyrth 
elastics. Syn: ejectamenta. 2. 
Glass, rock fragments, and other 
matenai thrown out of an explo- 
sion or impact crater during for- 
mation 

elastic '^-las'-tic) Said of a body in 
which strains are instantly and to- 
tally recoverable and in which 
deformation is independent of 
time. Cf: plastic. 

clastic aftmffect creep recovery. 
elastic bitumen elaterite. 
elastic i^nuftaat One of various co- 
efficients that define the elastic 
properties of matter, e.g, Msaon^s 
ratia 

•lastk defennatioa A nonperam- 
nent defbnnatioo, whidi disap- 
pears when the stress is released. 
Commonly, that defonnatioo in 



which stress and strain are linear- 
ly related* in accordance with 
Hookers law, 

daatlc diseontinnity A boundary 
between strata of different elastic 
moduli aioAior density, at which 
seismic araves are reflected and re- 
fracted. 

elastkity (e-las-tic'-i-ty) The prop- 
erty or quality of being elastic, 
dastic liaiit The maximum stress 
that a materia) can withstand 
without undergoing permanent 
deformation. Syn: yield point 
etastkoTiscoas (e-las'-ti-co-vis*- 
cous) Said of a material in which 
instantaneous elastic strain at a 
constant stress is fc^lowed by con- 
tinuously developed permanent 
strain so long as the stress is 
maintained. 

elastic rebound Elastic recovery 
from strain. 

elastic-rebound theory The state- 
ment that movement along a fault 
is the result of abrupt release of a 
progressively increasing elastic 
strain between the rock masses on 
cither side of the fault. Such a 
movement returns the rocks to a 
condition of little or no strain, 
elaterite (c-lat'-cr-ite) A brown as- 
phaltic pyrobitumen, soft and 
elastic when fresh but hard and 
brittle on exposure to air. It is 
derived from the metamorphism 
of petroleum. Syn: elastic bitu- 
men. 

E layer The seismic region of the 
earth from 2900 km to 4710 km, 
equivalent to the outer core. It is 
a part of a classification of the 
earth's interior made up of layers 


A toG. 

el e ctr i cal relativity The dectneal 
resistance per unit length of a unit 
dross-sectional area of a material, 
electric log (e-lec'-tric) The generic 
term for a well hg that displays 
dectrical measurements of in- 
duced current flow (resistivity lo % 
induction lag) and natural poten- 
tial (spontaneous-potential curve) 
in the rocks of an uncased bore- 
hole Abbrev: EAog. Informal 
syn: resistivity log. 
electrodialysia (e-lec'-tro-di-al'-y- 
sts) Dialysis sadsted by the ap- 
plication of an dectric potential 
across the semipermeable mem- 
brane. An important Use of dec- 
trodialysis is in water desalina- 
tion. Cf: electro-osmosis. 
electrolysis (c-lec-tror-y-sis) A 
method of breaking down a com- 
pound in its natural form or in 
solution by passing an dectric 
current throu^ it, the ions pres- 
ent moving to one electrode or 
the other where they may be 
released as new substances, 
electromagnetic prospecting (e- 
lec'-tro-mag-net*-ic) A geophysi- 
cal method employing the genera- 
tion of electromagnetic waves at 
the earth's surface; when the 
waves impinge on a conducting 
formation or ore body at depth 
they induce currents that are the 
source of new waves radiated 
from the conductors and detected 
by instruments at the surface, 
electron cnpCure (e-lec'-tron) A 
type of radioactive transforma- 
tion in which an dectron from 
one of the inner shdls of an atom 
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it captured by the nudciia. 

dactm diffractto patten The 
iDterfercDoe pattern seen when a 
beam of electroot it sent through 
a subttanoe, each fubetance hav- 
ing a cfaaracteriatic pattern. Elec- 
tron diffraction patterns oootatn 
basic crystallographic mfonna- 
tioo as well as information about 
oncntation. defects* crystal size, 
and additional phases. See also: 
X-ray diffraction pattern, 

dectna adernprobe An analytical 
instrument that uses a finely 
focused beam of electrons to ex- 
ate X-ray emission from selected 
portions of a sample. The oompo- 
silion of the sample at the point of 
excitation can be determined by 
analysis of the emitted X-ray 
spectrum. 

ci ect ro n odcroaoope An dectroo- 
optical instrument in whiefa a 
beam of dectrons. focused by sys- 
tems of dectrical or magnetic 
lenses, is used to produce en- 
larged images of minute objects 
on a fluoresoent screen or photo- 
graphic plate in a manner similar 
to that in which a beam of light is 
used in a compound microicope. 
The dectron microscope, because 
of the very short wavelength of 
the electrons, is capable of resolv- 
ing much finer structures than the 
optical instrument, with magnifi- 
cations on the order of 100.00QX. 
See also: scanning electron micro- 
scope, 

electrtHMBiosli The motion of liq- 
uid through a membrane under 
the influence of an applied dectnc 
Md. See also: osmosis, Cf: elec- 


trodialysis, 

dectroitatk pra dpH rtur (e4ec'- 
tn>-ftat'-ic) An air-iiolliitkMi-oon- 
trol device that femoves paitko- 
late matter firom moke or §■• by 
imparting an dectriod chaffs to 
imr liiirt *” *** **— **"» *?i » wi» 
node. 

dertroftocoaity (oJec'-Cro-vte- 
cos'-i-ty) The viaoosiiy of e fhtid 
aa inflocnoed by electric prope r * 
ties. e.g. greater viscosity of a loiv- 
condnetivity fluid than of a Ugh- 
oonductivity fluid flowing 
through narrow capillariea. 
dectram (e-te'-tnun) A natufal 
alloy of gold and silver (Aii»A^ 
ranging from pale to deep ydlow. 
See also: gold 

desMBt (d'-e-ment) A substance 
that cannot be deoompoeed into 
other substances except by radio- 
Bctive decay. 

davadmiCd-o-va'-tioii) l.Thever- 
tied distanoe from mean sea levd 
to a pomt or object 00 the earth’s 
surfooe^ height above sea levd. In 
modem euryeying pmetioe^ "*de- 
vatioo” indicafet bdghtt on the 
earth, whereas alUtyde indicatei 
hdghu of points in space above 
the earth’s surfMse. 2. A geneni 
lenn for a topographically devat- 
ed feature 

elevalloa oometien 1. The como- 
tion applied to time values ob- 
served in reflectioo or refraetioo 
sdsmic surveys due to dflCereooe 
of station elevation, in order to 
reduce the obaervatioQS to an ar- 
bitrary ftCerenoe datum. 2. The 
correctioos applied' to obeerved 
gravity values heciusc of differ- 



enoes of station elevation, to 
reduce them to any arbitrary ref- 
erence or datum level, usually sea 
level The free-air correction takes 
care of the vertical decrease of 
gravity with increase of elevation, 
and the Bouguer correction takes 
care of the attraction of the 
matenal between the reference 
datum and that of the station 
ellipsoidal lava (el-hp-soid'-al) An 
inclusive term for any lava flow 
that has an dlipsoidal structure, 
esp pdhw lava, 

elotriatioo (e>lu-tn-a'-tion) 1 A 
method of mechanical analysis of 
a sednncni. in which the finer, 
hghtwaght parudes are separat 
ed from the coarser, heavy parti 
cles by means of a slowly nsing 
current of air or water of known 
and controlled vdoaty carrying 
the lighter particles upward and 
allowing the heavier ones to sink 

2 Punfication. or removal of 
matenal from a mixture or in sus 
pension in water, by washing and 
decanting, leaving the heavier 
particles behind 

eluvial (e lu'-vi-al) I Pertaining to 
duvium rtsiduai 2 Pertaining 
to or composed of wind-deposited 
eluvium, e g in the passive phase 
of a dune cycle in which vegeta 
tion checks deflation Cf eolian. 

3 Said of an incoherent ore 
deposit, resultmg from rock 
d composition or disintegration 
If place It may have dumped or 
washed downslope but has not 
been transported bv a stream 

elttviatioa (e -lu-vi-a'-tion) The 
downward movement of soluble 


or suspended matenal m a soil, 
from A honzon to the B bon- 
zon. by ground-water percola- 
tion llie term refers especially 
but not exclusivdy to the move- 
ment of colloids, whereas the 
term leachmg refers to the com- 
plete removal of soluble maten- 
als Adj eluvial, eluviaied Cf il 
luviation 

eluvium tu vi-um) 1 An ac- 
cumulation of rock debns pro- 
duced m place by the decomposi- 
tion or disintegration of rock a 
wcathenng product er residue 2 
Fine soil or sand moved and 
deposited by the wind Cf alluvi 
urn 

emanation (cm-a na tion) The es- 
cape of steam and other gases 
from a lava or volcano, or of gases 
and hydrothermal fluids from a 
magma See also mineralizer 

embankment 1 A sand bar bam 
cr or spit built out fiom the 
shore of a sea or lake by waves 
and currents depositing excess 
matenal at its deep end it may be 
above or below water Syn bank, 
2 A dike seawall or other linear 
structure of earth matenal built to 
retain water or tailings, or to car- 
ry a roadway or railroad 

emhaved (em-bayed ) Formed into 
a bav or bavs as an embaved 
shore 

embnyment 1 The formation of a 
bay along a coast also the bav 
itsdf 2 The penetration of a crys- 
tal by another, esp of pheno- 
crysts by microcrystalhne 
groundmass matenal 3 The cor 
rosion of a crystal or foreign in- 
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elusion by the magma in which it 
occurs. 4. A downwarped region 
of stratified rocks that extends 
into a region of other rocks, e.g. 
the Mississippi Embayment of the 
U S Gulf Coast. 

cnboochiire (em-bou-chure' [em- 
boo-sbure']) The mouth of a river, 
or that pait where it entei^ the 
sea. 

emeraJd (em'-er-ald) A brilliant 
green variety of beryl, highly 
prized as a gemstone and birth- 
stone for May. The color is 
caused by the presence of chromi* 
um or possibly vanadium 
emergence (e-mer'-gence) 1 . A 
change in the levds of water and 
land such that areas formerly un- 
der water are exposed; it results 
from uplift of the land or fall of 
the water level. Ant: submer^ 
f^mce. 2 The place where an un- 
derground stream appears at the 
surface to become a surface 
stream Syn: resurgence; rise, 
emery (em'-er-y) 1. A gray to black 
granular impure variety of comn^ 
dunu which contains magnetite 
or hhmatite. It occurs as masses m 
limestone and as segregations in 
Igneous rocks. It is used in granu- 
lar form for polishing and grind- 
ing. 2. emery rock, 
emery rock A granular rock that is 
composed essentially of an im- 
pure mixture of corundum, 
magnetite, and spinel, and that 
may be formed by magmatic seg- 
regation or by metamorphisro of 
highly aluminous sediments. Syn: 
emery: coru/uMite. 
empInccnMot (cm-place'-m^t) 1. 


The process of intruskm of igne- 
ous rocks. 2. The localization of 
ore minerals by any process; out 
deposition. 

emulsion (e-mul'-sion) A colloidal 
dispersion of one liquid in anoth- 
er. 

enantiomorphons (cn-an*-ti*o- 
mor'-phous) Said of two crystals 
that are mirror images of each 
other, e.g. ngbt-handed and left- 
handed quartz. 

enantiotropy (cn-an-ti-ot'-ro-py) 
The relationship between crystal 
polymorphs that possess a stable 
transition point and that ther^ 
fore can be stably mteroonverted 
by changes of temperature and/or 
pressure. Cf; monoiropy. 
enargfto (cn-ar'-gite) A grayish- 
black or iron-black orthorhombic 
mineral; CU3A5S4. It is an impor- 
tant ore of copper. 

The advance of water that 
places oil or gas withdrawn from 
a resci voir. 

encrusiation (cn-crus-ta'-tion) 1. A 
coating of minerals formed on a 
rock surface, e.g. caldte on cave 
objects. 2. A thin sheetlike organ- 
ic growth, esp. a colonial inverte- 
brate such as a bryozoan or coral, 
dosdy adhering to the substrate 
and nurroring its irregularities. 3. 
The process by which a crust or 
coating is formed.— Also speUed: 
incrustqtkm, 

endellite (en-ddr-ite) A name used 
in the U.S. for a day minenl: AI2 
Si205(011)4-4H20. It is the more 
hydrous form of bsUoysite, and is 
synonymous with hMtydle of 
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Europeui nithors. 

(eD*<leni'-ic) Native, or 
mfiiied aaturally to a paiticiiiar 
area or region; indigenous. 
mi mmabtr 1. One of the two or 
more SMiiple compounds of which 
an iaonoKirplioiis (solid-solutioo) 
aeriei is composed. 2. One of the 
twociUiemesofaserieB,e.g. types 
of asdinicotary rock or of fos^s. 
and ■wmhif A hdgdike aocuomla* 
tioo of till that marks a stiUstand 
poaitioo of a present or past gla- 
cier front. Cf: terminai moraine. 
andopne effect (en'-do-gene) The 
oootactHnetamorphk effect of 
igneous intrusion on the margin 
^ the intrusive body itself. Cf; ex- 
agent ejfeeu 

aniannattc (en'-do-ge-net'-ic) A 
term applied to processes that 
origioatc within the earth, and to 
rocks, ore deposits, and land- 
ionrn that owe their origin to 
such processes. Cf: exogeneiic 
Syn: endogenic: endogenous. 
endngsnoas (en-dog'-e-nous) endo- 
genetic, 

cndenwrpbiwB (en-do-roor'- 
phism) Changes within an igne- 
ous rock produced by the com- 
plete or partial assimilation of 
country-rock fragments or by 
reactioii with the country rock. It 
is a form of contact metamor- 
phism with emphasis on changes 
produced within the igneous body 
rather than in the country rock. 
Cf: eMomorpttism, Partial ayn: en- 
degene dsfa: endomem- 

eniaakelMn (oHdOiekei'-e-toB) 
The inhnal skeleton or support- 


ing framework of an animal. Cf; 
exoskeietoTL 

endothennk (en-do-ther'-mic) 
Pertaining to a chemical reaction 
that occurs with an absorption of 
heat. Ant; exothermic 

end product A stable daughter ele- 
ment resulting from radioactive 
decay. 

endurance limit That stress below 
which a material can withstand 
hundreds of millions of repeti- 
tions of stress without fracturing. 
Syn: fatigue limit 

eu echelon (en ech*-e-lon (on esh"- 
e-lon]) adj. Said of*geologic fea- 
tures that are in an overlapping or 
staggered arrangement, eg. 
faults. Each is relatively short but 
collectively they form a linear 
zone, in which the strike of the 
individual features is oblique to 
that of the zone as a whole. Ety- 
mol: French en echelon, "in step- 
like arrangement". 

energy level (co'-er-gy) The kinetic 
energy (due to wave or current ac- 
tion) that existed or exists in the 
water of a sedimentary environ- 
ment, either at the interface of 
deposition or a meter or two 
above it. See also: high-energy en- 
vironment; low-energy environ- 
ment 

eugiBecrlng geology (cn-gi-oeei'- 
ing) Application of the geological 
sciences to engineering practice, 
to assure that the geologic factors 
affecting the locadom design, and 
construction of enginecriag works 
are reoogniaed and adequately 
provided for. Siyn: geokgkal engi- 



eoglatial (en-gb'-dal) Contained* 
embedded, or carried within the 
body of a glader or ice sheet; said 
of meltwater streams, till, drift, 
moraine, etc. Syn: intragiaciaL 
eoglacial drift Rock material con- 
tained within a glacier or ice 
sheet. 

enrichment supergene enrichment 
enitatile (en'-sta-tite) A common 
rock-forming mineral of the or- 
tbopyroxenc group. MgSi 03 . It is 
isomorphous with hyperstbene. 
Enstatite is an important primary 
constituent of mtermediate and 
basic igneous rocks. Cf: bronzite. 
enteroUthk (en'-ter-o-litb'-ic) i. 
Said of a sedimentary structure 
'.lonsisttng of small iniestmelikc 
folds that originate through 
chemical changes involving an in- 
crease in the volume of the rock; 
e.g. said of local crumpling 
formed in an evaporite by the 
swelling of anhydrite during hy- 
dration to gypsum. 2. Said of the 
deformation or folding that pro- 
duces coterolithic structures, 
enthalpy (en'-thal-py) A thermo- 
dynamic quantity that is dchned 
as the sum of a body’s internal 
energy plus the product of its 
volume multiplied by the pres- 
sure. Syn: heat content 
Eotiaol (En'-d-sol) In U.S. Dept, 
of Agriculture taxonomy, a 
soil order characterized by domi- 
nance of mineral soil materials 
and absence of distinct horizons. 
Cf : atonal soil 

rntrainmunt The process of pick- 
ing up and enrrying along, as the 
oollectiiig and movement of sedi- 


meot by currents, or the tooorpo- 
ration of air bubbles intoaoemeot 
slurry. 

entrenched mennder 1. An indsed 
meander carved downward into 
the surface of the vall^ in which 
it origuu^y formed; it exinbiti a 
symmetrical cross profile. Such a 
form suggests rejuvenation of a 
meandering stream, as from rapid 
vertical uplift or a lowenng of 
base level. Cf: ingrown meander. 

2. A generic term used as a syn. of 
incised meander. Alsospelled; la- 
trenched meander, 

entrenched stream A stream, often 
meandering, that flows in a nar- 
row trench or valley cut into a 
plain or relatively level upland; 
e.g. a stream that has inberitedits 
course from a previous cycle of 
erosion and that cuts into bed- 
rock with little modificatioo of 
the original course. Also spelled: 
intrenched streant 
eatropy (en'-tro-py) 1. A measure 
of the energy in a system that can- 
not be converted into' another 
form of energy. 2. A measure of 
the degree of mixing of different 
kinds of rock in a stratigraphic 
unit; as the composition ap- 
proaches that of a single compo- 
nent, the entropy approaches zero. 

3. The probability of a given distri- 
bution of energy utilizatioo with- 
in or along a stream* the most 
probable condition existing when 
the stream is graM or the energy 
is as unifonniy distributed as per- 
mitted by physical constraints. 

entry (cn'-ti 7 ) A more or lees hori- 
zontal entianoe to a nune* or an 
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jMiifiNt cnoci 


underground passage used as a 
haulage road or manway, or for 
ventilation. Syn: ponaL 
entry pesesure displacement pres- 
sure, 

eawdope (en'>ve-lope) The outer or 
covering part of a fold, espedally 
of a folded structure that includes 
some sort of structural break. Cf: 
core. 

enviroameatal fades (en-vi'-ron* 
men'-tal) Sedimentary aspects or 
characteristics that are controlled 
entirely by the nature of the envi- 
ronment. These are not three-di- 
inensional bodies ol rock or sedi* 
ments. but areas inferred from the 
results of a oombinattofi of mutu* 
ally interacting conditions exhib- 
ited as distinctive sitiiimentary 
types and biologic communities. 
See also* factes. Syn: eeohgk fa- 
des. 

envInHunental geochemistry The 
effect on man of the distributioo 
and interrdauons of the chemical 
dements and radioactivity among 
surficial rocks, water, air, and bi- 
ota. 

envinNunental geology The ap- 
plication of geologic prinaples 
and knowledge to problems creat- 
ed by man's occupancy and ex- 
ploitatioo of the pliysical environ- 
ment. See also: ur^n geohgp. 

document prepared by industry 
or a politkd entity on Che envi- 
ronmental impact of its proposals 
for legnlatioo and other major ac- 
tions significantly affecting the 
quality of the human environ- 
ment. Environmental impact 


statements are used as tools for 
decisaon making and are required 
by the National EnvironmeDtal 
Policy Act. 

Eocene (£'-o-oene) An epoch of 
the early Tertiary period, after the 
Paleocene and bdore the ONgo- 
oene; also, the corresponding 
worldwide series of rocks. It is 
sometimes considered to be a 
penod, when the Tertiary is desig- 
nated as an era. 

Eogene (E'-o-gene) Paleogene. 

eolian (c-c'-lt-an) 1 Pertaining to 
the wind; esp. said of^uch depos- 
its as loess and dune sand, of sedi- 
mentary structures such as wind- 
formed npple marks, or of erosioa 
and deposition accomplished by 
the wind 2. Said of the active 
phase of a dune cycle, marked by 
diininished vegetal control and in- 
creased dune growth. Cf: eiuvioL 
— Syn: aeoban. 

eoUtb (e'-o-lith) The most primi- 
tive type of man-made stone im- 
plements. 

eometamorpUani (e'-c-met'-a* 
mor'-phism) Early metamor- 
phism, or the very beginnings of 
metamorphism, esp. as affecting 
hydrocarbons, which are highly 
vulnerable 

eon (c'-on) 1. Any grand division 
or large part of g^ogk time, sp^ 
df. the longest time unit, next in 
order of magnitude above enu 
eg. the Phanerozoic Eon, which 
indudes the PaJeocoic, Mesozoic, 
and CcDOZoic eras. 2. One bdlioD 
(10^ years. 

E9Mt effect (Eot^-vds) The cen- 
tripetal aooeleratioo caused by 
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east-west velocity over the surface 
of the rotating earth. It must be 
corrected for in making gravity 
measurements. 

Ebnrds torsion balance torsion bal- 
ance. 

Edtvds unit A unit of gravitationaJ 
gradient or curvature; ICH* mgal/ 
cm. 

epeiiic sea (c-pci'-nc (e-pi'-ncj) 
epicontinental sea. 
epeirogenesis (e-pei'-ro-gen'-e-sis) 
epeirogeny, 

epeirogenic movement (e-pd'-ro- 
gen'-ic) epeirogeny. 
epeirogeny (ep-ei-rog*-e^ny) Move- 
ments of uplift and subsidence 
that have produced the broader 
features of the contments and 
oceans, e.g. plateaus and basins, 
in contrast to orogeny, which has 
produced mountain chains. 
Movements in epeirogeny arc 
dominantly vertical. Adj: epeiro- 
genic. See also: diosirophism. 
Syn: epeirogenesis. 
ephemeral stream (e-phem*-er-al) 
A stream or portion of a stream 
which flows briefly in direct re- 
sponse to preapitation in the im- 
mediate vicinity, and whose chan- 
nel IS at all times above the water 
table Cf: intermittent .stream. 
epi- A prefix signifying ‘‘on” or 
“upon’'. 

epibole (ep'-i-bole) acme-zone. 
epicenter (ep'-i-ccn-ter) The point 
on the earth’s surface directly 
above the focus of an earthquake, 
epklaatic (ep-i-clas'-tic) Said of 
mechanically deposited sediments 
(gravel, sand, mud) consisung of 
weathered products of older 


rocks. Cf: autoclastk. 
epicontinental (ep'-i-oon'-ti-Dcn'- 
tal) Situated on the cootinentaJ 
shelf or on the continental interi- 
or, as an epicontinental sea. Cf: 
mediterranean. 

epicontinental sea A sea on the 
continental shelf or within a con- 
tinent. Syn: inland sea; epeirk 
sea. 

epkiote (ep’-i-dote) A green mono- 
clinic mineral, Ca 2 (Al,Fe) 3 Si 30|2 
(OH), it IS common in low-grade 
metamorphic rocks derived from 
limestone. 

epieugeosyncUne (ep'-i-eu'-ge-o- 
syn'-cline) A deeply subsiding 
trough with limit^ volcanism, 
associated with rather narrow 
uplifts and overlying a deformed 
and intruded eugeosyncline. Syn. 
backdeep. 

epigene (ep'-i-gene) 1 Said of a 
geologic process, or of its result- 
ant features, occurring at or near 
the cartel's surface Cf: hypogene. 
Syn* epf genic. 2. Pertaining to a 
crystal that is not natural to its 
enclosing material, e.g. a pseudo- 
morph. 

epigenesis (ep-i-gen'-e-si$) 1. 
Change in the mineral character 
of a rock as a result of external 
influencr^ seting at or near the 
earth’s surface; e.g., mineral re- 
placement during metamorphism. 
2. The changes at low tempera- 
tures and pressures that affect 
sedimentary rocks after their 
compaction, exclusive of weather- 
ing and metamorphism; e.g. do- 
lomitization after deposition. 
The term is equivalent to late 



diagenestL 

cpiim^ (q>M*ge*iiet'-ic) 1. Said 
of a minera] dqMxit of origio later 
than that of t^ enclocing rocks. 

2. Said of a sednnaitary mineral, 
texture, or structure formed after 
deposition of the 8ediiDeot.~-Cf: 
syngenetic 

epiUaudoB (ep-i-lim'-nt-on) The 
uppermost layer of water in a 
lake, characteriaed by an esaeo- 
tially uniform temperature that is 
gently warmer than dsewhere 
in the lake and by a relatively uni- 
form mixing caused by wind and 
wave action; specif, the light (less 
dense), oxygen-rich layer of water 
that overlies the metalimnkm in a 
thermally stratified lake. The 
oceanographic equivalent is mix- 
ed layer Cf: hypoHmaiom 
aplnomi (ep'-i-nonn) Theoretical 
calculaaon of minerals in meta- 
morphic rocks of the eptame, as 
indicated by chemical analyses. 

Cf : catanorm; mesonarm. 
fipipaiBglf (ep'-i-pe-lag'-ic) Per- > 
taining to pelagic environ- 
ment of the ocean to a depth of 
100 fathoms. Cf; meeopeU^ic. 
apiplanIctiNi (ep-i-plank'-too) Or- 
ganisms that are attached to float- 
ing vegetation or to mobile swim- 
mers, esp. to vertebrates like tur- 
tles, sea snakes, and porpoises. 
Syn: pseudoplanktoiL 
ephthmal (ep'-i-ther'-mal) Said of 
a hydrotheimal mineral depodt 
formed within about I kilometer 
of the earth's suifioe and in the 
temperature range of 50*-2(KfC, 
oceurriog maialy as veias. AiaQ> 



hypothermat mesothermaL 
aptonc (cp'-i-SMie) The upper- 
most depth xoae of metamor- 
phism, chafucterined by low to 
moderate temperatures and hy- 
drostatic wessures witii low to 
high sheanng stress. Rocks pro- 
duced include slate, phyllite, and 
seridte and chlorite schi<tt Cf- 
mesotom: katazone. 
epoch (^'-och) 1. An interval of 
geologic time longer than an age 
and shorter than a penod, during 
which the rocks of a series were 
formed. 2. An in|prmal tenn used 
to designate a short interval of 
geologic time, e.g glacial epoch. 
3. In paleomagnetic studies, a 
date to which measurements of a 
time-varying quantity are re- 
ferred. 4 polarity epoch. 
equal-area prejectioD (e'-qual ar^- 
e-a) 1. A map projection on which 
a constant redo of areas is pre- 
served. so that any given part of 
the map has the same relation to 
the area on the sphere it repre- 
sents as the whole map has to the 
entire area represented. Examples 
indude the Albers projection and 
tbe Mollweide projection. Cf: 
conformal projection. Syn: 
homohgraphic pmfection. 2. 
equiareal projection. 
equant (e'-quant) 1. Said of a oys- 
ttQ having the same or nearly the 
same diameter in all directions. 
Cf: ttthular; prismatic. Syn: 
equidimensimat isometric. 2. 
S^ of a sedinientary particle 
whose length is le» than 1.S times 

its wididbL 3. Said of a. ^odL in. 




equant 

eqMBt cicMBC A fabik demcot 
all of whoae dwncMions are ap* 
proximately equal. Cf: Umar ele- 
ment; planar element 
equatorial protfacIloB (e-qua-to'-ri- 
al) One of a group of map projec- 
tioDS that have their center points 
on the equator and their polar 
axes verti^; e.g., the Mercator 
projection. 

equiaraal projeetioa (e-qui-ar^-e- 
al) A term used in structural pe- 
trology for an equal-area projec- 
tion developed from the center of 
a sphere through points on its sur- 
face to a plane tl^t is tangent at 
the south pole of the sphere and 
so constructed that areas between 
meridians and parallels on the 
plane are equal to corresponding 
areas on the surface of the sphere, 
equigraanlar (e-qui-gran'-u-iar) 
homogranular, 

equiplanatiou (e'-qui-pla-na'-tion) 
Those processes that operate at 
high latitudes and tend toward re- 
ductioo of the land without refer- 
ence to a base-level control and 
without involving any loss or gain 
of matenal. Cf: altiplanation: 
ayopktnatkm. 

eqnipotential line (e'-qui-po-ten'- 
tial) A contour Ime on the poten- 
tiQOietric surface; a tine along 
which the pressure head of 
ground water in an aquifer is the 
same. Fluid flow la normal to 
these tines in the direction of de- 
cfCHing fluid potential. Syn: fso- 
piestie line 

aqaipalaatial aurlacse A surfMc on 
which the gravity potential is 


everywhere constant and to which 
the gravity vector ia everywhere 
normal. The geoid is an **equipo- 
tential*\ Syn: gravity equipotenttal 
surface: level surface 
aquivalcttt (e-quiv'-a-leot) adj. 
Cbnesponctog in geologic a|^ or 
stratigraphic poation; esp. said of 
strata in diflerat regioiis that are 
contemporaneous in time of for- 
mation or that contain the same 
fossil forms. — o. A stratum that ig 
contemporaneous or equivalent in 
time or character, 
equivalent radfus A measure of 
particle size, equal to the comput- 
ed radius of a hypothetical sphere 
of specific gravity 2.65 (quartz) 
having the same settling vdodty 
and density as calculated for a 
given sedimentary particle in the 
same fluid. Cf: nominal diameter. 
era A geologic-time unit next in 
order of magnitude below an eon, 
G .ring which the rocks of the cor- 
responding erathem were 
formed; e.g *ht Paleozoic. Meso- 
zoic, and Ceaozoic eras. Long- 
recognized Ftecambeian eras are 
the Archeozoic (older) and 
Proterozoic (younger), 
erathem (c'-ra-thcro) The largest 
formal chrooostratigraphic unit 
generally recognized, ranking 
above sysum; the rocks formed 
dunng an enu jf geologic tune, 
such as the Mesozoic erathem 
composed of the Tiiamic. Juras** 
SIC, and Cretaceous tystemt. Ob- 
sdett syn: sequence 
E ray extraordinary ray, 
erg A region in the Sahium. deeply 
covered with shifting sand and 



occupied by complex sand dunes; 
an extensive tract of sandy desert; 
a sand sea. 

Eriaii (E'-ri-an) Middle Devonian 
of North America, 
erosioa (e-ro'-ston) The wearing* 
away of soil and rock by weather- 
ing. mass wasting, and the action 
of streams, glaciers, waves, wind, 
and underground water. Cf: 
denudation, 

erosioo scarp A scarp produced by 
erosion. e.g. a fault-line scarp. 
erosion surface A land suHace 
shaped and subdued by the action 
of erosion, esp. by running water. 
The term is genei^y applied to a 
level or nearly level surface. Syn: 
pianation surface. 
erosion thrust A thrust fault on 
which the hanging wail moved 
across an erosion surface, 
erratic (er-rat'-ic) n. A rock frag* 
ment carried by glacial ice. depos- 
ited at some distance from the 
outcrop from which it was 
derived, and generally resting on 
bedrock of different lithology. 
Size ranges from a pebble to a 
house-size block. See also. 
perched boulder. Syn: glacial er- 
ratic. — adj. Transported by a 
glacier from its place of ongin. 
emptioa (e-rup'-tion) The ejection 
of volcanic materials Qava. pyro- 
clasts. and volcanic gases) onto 
the earth’s surface, either from a 
central vent or from a fissure or 
gipup of fissures. Cf: central erup- 
tiim; fissure eruption. 
eniptftoa cloud A convoluted, roll- 
ing mass of partly condensed wa- 
ter vapor, dust, and ash, generally 


highly charged with electricity, 
emitt^ from a volcano during an 
explosive eruption. Syn: ash 
cloud: dust cloud; folcank cloud. 
vsiuptiTe (e-nip'-tive) Said of a rock 
formed by the aolidihcation of 
magma; i.e. either an extrusive or 
an mrrvsfve rock. Most writers 
restrict the term to its extrusive or 
volcanic sense. 

escarpment (es-carp'-ment) 1. A 
long, more or less continuous cliff 
or rdativdy steep slope facing in 
one general direction, separating 
two level or gently sloping sur- 
faces. and produced by erosion or 
faulting. 2. A steep, abrupt face of 
rock, marking the outcrop of a re- 
sistant layer occurring in a series 
of gently dipping softer strata; 
specif, the steep face of a cuesta. 
-^yn: scarp. 

esker (es'-ker) A serpentine ridge 
of roughly .stratified gravel and 
sand that was deposited by a 
stream flowing in or beneath the 
ioe of a stagnant or retreating gla- 
cier and was left behind when the 
ice melted. Length ranges from 
less than 100 m to more than SOO 
km (counting gaps), and in height 
from 3 to more than 300 m. Syn: 
serpent kame: Indian ridge. 
esker Ian A small pUun of gravel 
and sand built at the mouth of a 
subgiacial stream, and associated 
with an esker formed at the same 
time. 

easeotial miaeral (cs-seo'-tial) A 
mineral component of a rock that 
is accessary to its classification 
and nomenclature, but is not 
necessarily present in large 



amounts. Of: accesKuy minemi 

eMxite (es'-sex-ite) An alkali gab* 
bro immarily oooiposed of plagi- 
oclase, hornblende biotite, and 
cttanaugite with subordinate al- 
kali feldspar and nephdine. Es* 
sexite grades into thcrilite with a 
decrease m potassium fddspar 
and an mcrease in the feldspath- 
oid minerals. 

eataariae (es*-tu-a-nne) Of, per- 
taining to. or formed in an estu- 
ary. 

estuary (es'-tu-ar-y) 1. The wid- 
ened tidal mouth of a river valley 
where fresh water comes into con- 
tact with sea water and where tid- 
al effects are evident; eg. a tidal 
nven or a partially enclosed 
coastal body of water where the 
tide meets the current of a stream. 
2 An arm of the sea affected by 
fresh water, e g. the Baltic Sea. 3. 
A drowned rner mouth 

etch figure A marking, usually in 
the form of minute pits, produced 
by a solvent on a crystal surface; 
the form varies with the mineral 
species and the solvent, but con- 
forms to the symmetry of the 
crystal, hence revealing its struc- 
ture. 

etching 1. The reduction of the 
earth’s surface by the slow pro- 
cesses of differential weathering, 
mass wasting (esp. creep), sheet- 
wash. and deflatioo, so that areas 
underlain by more reristant rocks 
are brought into relief as the less 
resistant rocks are lowered. 2. A 
roughenmg of the surfm of a 
sand grain or crystal through the 
action of a solvent 


ethane (eth'-ane) A ooloricss. 
odorless, water-insoluble, gaseous 
paraffin hydrocarbon, formula Cj 
I4» which occurs in natural gas or 
can be produced as a by-product 
in the cracking of petrctoim. 
aneryatailiae (eu-crys'«tal-line) 
macrocrystalline, 

engeosyncUne (eu'-ge-o-syn'-dine) 
A geosyndine in which volcanism 
is associated with clastic sedhneo- 
Ution; the volcanic part ai no or- 
thogeosyncline, located away 
from the craton. Cf: miogno^- 
dine, 

eubedral (eu-hed'-ral) 1. Said of a 
mineral gram that is oomplelely 
bounded by its own rational fitees, 
and whose growth has not been 
restrained or interfered arith by 
adjacent grains. 2. Said of the 
shape of such a gram. — Cfr anhe- 
dral: subhedral. Syn: outomor- 
phtc: idiomorphio 
eapelagic deposit (eu-pedag'-ic) 
Deep-sea sedimcot in which less 
than 25% of the fraction coarser 
than 5 microns is of terrigenous, 
volcanogenic. and/or nentic ori- 
gin Such deposits accumulate by 
vertical settling of particulate 
matter, are highly oxidized, and 
include pelagic clays and oozes, 
euphotic zone (eu-pbot'-ic) That 
part of the ocean in which there is 
suffiaent penetration of light to 
support photosynthesis. The 
depth varies, but averages about 
80 m. Cf' disphotk zone: apkotk 
zone, 

Earasian-Mfiancrian belt (Eur-a'- 
8iaa-Mel-a-oe'-«an) The belt of 
major tectonic activity that ex- 



tends from the Mediterrmesn 
•cross southem Asia to the 
Celebes, where it meets the dr^ 
cum^Fadfic Mt 

evryhaliae (eu-ry-hs'-lioe) Said of 
a marine organism that tolerates a 
wide range of salinities. Cf: 
sfenokaline, 

enry pterM (eu-ryp'-ter-id) One of a 
group of large extinct anthropods 
that lived in brackish or fresh wa- 
ter. Range* Ordovician to Permi- 
an. 

enstatic (eu-stat'-ic) Of or pertain- 
ing to worldwide changes of sea 
level 

entaxitk (eu-tax-it'-ic) Said of the 
banded structure of certain extru- 
sive rocks* which results in a 
streaked or blotched appearance; 
also, said of a rock exhibiting 
such structure. The bands or 
lenses were originally ejected as 
individual portions of magma, 
were drawn out in a viscous state, 
and fonned a heterogeneous mass 
in response to welding, 
eutectic (cu-tec'-tic) Said of a sys- 
tem consisting of two or more sol- 
id phases and a liquid whose com- 
position can be expressed in terms 
of positive quantities of the solid 
phases* all coexisting at the mini- 
mum melting temperature for the 
assemblage of solids. Addition or 
removal of heat causes an increase 
or decreme, respectively, of the 
proportioo of Kquid to solid 
phases, but does not change the 
temperature of the system or the 
composition of any phase, 
cateedc patait The lowest tempera- 
ture at which a eutectic mixture 


will melt. Syn: eutectic tempera- 
ture, 

eutectic texture A pattern of inter- 
growth of two or more minerals, 
formed as they oopredpitate dur- 
ing crystallizatioo. e.g. the quartz 
and feldspar of graphic granite. 
eutrophicatlou (eu'-tro|dH-ca'- 
tion) The process whereby a body 
of water becomes highly pixxluc- 
tivc of aquatic plants, stich as al- 
gae* due to input of large 
quantities of nutrients, 
eutrophic lake (eu-troph'-ic) A 
lake characterized by an abun- 
dance of dissolved plant nutrients 
and by a seasonal deficiency of 
oxygen in the bottom layers; its 
deposits usually have ^nsidera- 
ble amounts of rapidly decaying 
organic mud and its water is fre- 
quently shallow. Cf: oligotrophic 
lake; dystrophic lake. 
euxinic (eux-tn'-ic) 1. Pertaining to 
an environment of restricted cir- 
culation and stagnant or anaero- 
bic conditions* such as a nearly 
isolated or silled basin with toxic 
bottom waters. Alsa pertaining 
to the black organic sediments 
and hydrogen-sulfide muds 
deposited in such an environ- 
ment* and to the process of depo- 
sition 2. Pertaining to a rock fa- 
cies that tncludes black shales and 
related sediments. Cf: poatic 
erapontOB (e-vap'-o»rates) Seds- 
mentary salts precipitated from 
aqueous solution and ooooentrat- 
ed by evaporatioD. The synony- 
mous tenn ewporites is more 
commonly used. Cf: reduzates: 
oxidates: resistates: hydndysates. 
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ifiporlle (e>va||r-<Kiti^ Qm of the 
MduMDts fMeh m depeeitiirt 
from eqoeoeo eohitkm at e im 
of cKtoMive or Mil ovaponlion. 
ExiwpM iaciMcaBl^fdfitft rock 
Silt* iod viftai oitiiM nd 
nuit. Syn: 

bfiecia. 

evapoCnuMpiraliMi (e-vap'-o-tfan - 
spm*-ttoo) That portiM of tlie 
preapitatioD muniad to the air 
through evaporalicMi aad traotpi- 
ratkn. 

mat 1. aaomlc mat 2. A aoa- 
coramittal term lor aoy iacMkat 
of probable tectoaie ijgpificaBcr 
that is suggested by geologic evi- 
dence but whoee fiill hupikatioos 
are unknown. Cf: dhna^noe 
t fol ut ie u (o-vo-hi'-tiou) 1. The 
theory that lileoo earth hasdevd- 
oped gradually, from a few sun- 
plc organisins to many oomptes 
organisms. Syn: orgoalt mhi- 
iiotL 2. The development of a 
group of itlaled organisms to- 
ward complete adaptatkai to the 
environmental conditions to 
which they have been expoeed 
with the passage of time. 3. The 
gradual change .in the form and 
function of organimiis with geo- 
logic time, so that the latest mem- 
bers of the succession dillir sig- 
nificaatly from the earlicat 
erf o Hat ha i (es4o'-ll-a*-tion) The 
proocm by which concentric 
scales, plates, or shells of rook, 

several metcts in ft i ifkne es, are 
•aoeemivehf qpailed or stripped 
from the bare sarfaoe of a large 


rock mass. It is cansed by phya* 

rack. Ck tmA trtm 

Mhmi rapitnwk, (n-huoMdO 

bwM irate yowntar rodu, drat 
hra IWB eipn»ed agiia bjr «»• 


Hpw cMte (n'-o-tete The cf. 
IM d n igMovs mu, oa te 
rack tet it iavwle,. Cf: ra tei ra. 



(ra'-o-fcte'-k) ted 

• otigiiiatng MV 

! of the rardi. tuck a. 


to reck,, ore depteti, nd lnd> 
fanm that owe their oiigia to 
mch preoram. Cf: mdagmtUe. 
Sya: fWgwHr; wraffiioMr. 
maatfatmiiOHi^’^uaud cntm> 
cdc 

accgrararaliM 

dite A pa r afeo ay n cl iM thttHw 
aJoo, the cnlaad botte ud 
CTwnuiittt radimtatt fron high* 
iaite io the ottbotMqnMlMl 
bdt thra Kci oMttide the cntira. 


tmammiMm CoHMiior'-iikirai) 
Cheiiira ia eouatiy reek. 4 g» 
duoed by the iatcaee hcra aod oth- 
er pnpcrticB of aiafne or Im« ia 
ooBteet with theai; eomaet 


Cf: ladiiaiiiyitfiiB. Syn: ere- 
rnummoifkian, 

CMhiMea,(iaM>tel'-e40B) The 
cctcnHl ehdl or flety etraetwaof 


pratt. Cf: 



Syn: dermotkekum, 
nHfcwi c (ex-o-dier^-fiiic) Per* 
tuning to a diemkal reictm 
oooun with a liboation of heat 
Ant: efidodiemk. 
mUkt (ex-ot'-ic) 1. Said of an or- 
ganiiin that hu been introduced 
into a new area from wheie it 
grew naturally. Ant: indigetum^ 
2. Applied to a rock body that is 
unrelated to the rocks with which 
it is associated. Exotic masses of 
tectonic origin are aHochthonous: 
those of glai^ origin are general* 
ly termed erratics. 
espansiOB Huarei (ex-pan'-siofi) 
A system of fissures that radiate 
irregularly through fddspar and 
other minerals adjacent to olivine 
crystals that have been replaced 
by serpentine. This replaoement 
in volves a considerable increase ID 
volume* and the stresses pro* 
duced are relieved by the fissuring 
of the surrounding minerals. The 
fismires are characteristic of norite 
and gabbro. 

exploration (ex-plo*ra'-tion) t. 
llie search for deposits of useful 
minerals or fossil fuels; prospect- 
ing. 2. Establishing the nature of 
a known mineral deposit, 
preparatory to development 
exploratory well (ex*plor'-a*to-ry) 
A well drilled to an unexplored 
depth or in unproven terntory,ei- 
th^ in search of a new pool of oil 
or gas or with the expectadoo of 
greatly extending the limits of a 
known field. Of: development wett: 
outpost well Syn: test well: wild- 
cat wefi 

vxploror^ aHiads Gale aUdade 


explosion brecela (ex-pio'-skm) A 
deposit of unsofted rocs debris 
that is formed by a volcanic ex- 
plosion. 

rsplosion caldsra A caldera re* 
suiting from a volcanic explosion. 
Such calderas are relativdy rare, 
and are small in me compared to 
eoUapee calderoL 

axphnion crater 1. A volcanic 
crater formed by an explosion, 
commonly developed along a rift 
zone on the flank of a large vol- 
cano. 2. A saucer-shaped to coni- 
cal crater produced experimental- 
ly by detonation of a nuclear de- 
vice or a conventional explosive. 
3. A meteorite eraser formed by 
hypervdodty impact, 
explosion tuff A tuff whose pyro- 
clastic fragments are in the place 
in which they fell, rather than 
having been washed into place 
after they landed, 
explosive evolntioa (ex-plo'-sive) 
1. Within s group or lineage of 
organisms, morphologic or eco- 
logic change at an extremely rapid 
rate compared to the usual or nor- 
mal rate. 2. Sometimes used to 
denote adaptive radiation. 
explosive into The percentage of 
pyrodastiesamong the total prod- 
ucts of a volcanic eruption, 
exphwive radiation An adaptive 
radiation that appears to have oc- 
curred very rapidly, 
exaointion (ex-so-lu'-tion) The 
aeparation of an initially homo- 
geneous solid solution into two 
dtsdoct crysudline phases with- 
out diange in the bulk composi- 
tiOQ. It generally, though not 



oeoessarity, occurs on cooling. 
Syn: unmixing. 

eztenikNi wnU (ex-ten*«sion) Any 
wdl located as an ouipast mil or 
as a wiUcai mi! that eatends the 
productive area of a pod. The 
temi cannot logicaily bt applied 
until after the fact is demonstrat- 
ed. Cf: StefhOUL 

external cmI (ex-ter^-nal) An im- 
proper term sometimes used as a 
syn. of external moUL 
external mold An impressioo in 
the surrounding rock, showing 
the surface form and markings of 
the outer hard parts of a fossil 
shell or other organic structure; 
also, the surrounding rock 
material whose surface receives 
the external mold. Cf: internal 
mold: external casL 
external rotation A change in 
orientatioo of stmctural festures 
during deformation referred to 
coordimite axes external lo the de* 
formed body. Cf. internal rota- 
tion, 

extinction (ex-unc'-tion) t The to- 
tal disappearanoe of a species or 
higher taxon, so that it no longer 
exists anywhere. 2. The disap- 
pearance of a lake, by drying up 
or by destruction of the lake ba- 
sin. 3. The darkness obtained in a 
birefringent mineral at two posi- 
tions during a complete rotation 
of a thin section between crossed 
nicois; also, the darkness that per- 
sisu through a rotation if the hne 
of sight is paraild to the optic 
axis. Cf: extinction angle: extinc- 
tion direction. 


extinction angle The angle 
throu^ which a thin section of a 
birtfiingent mineral must be 
rotated from a known crystallo- 
graphic plane or direction to the 
pontion of maximum extinction 
under the petrographic micro- 
scope. The extinction angle can be 
diagnostic in the idendCkatioD of 
a mineral. 

extinction direction One of the 
two positions at which a section 
of a birefringent crystal shows* ex- 
tincthn between crossed nicois. 
extraordinary my (ex-tra-or'-di- 
nar-y) In a uniaxial crystal, the 
ray flight that vibrates in a plane 
containing the optic axis and at an 
angle with the basal pinacoid and 
whose velocity or rdraction ap- 
proaches that of the ordinary ray 
as the angle approaches zero; the 
E ray, 

extrusion (ex-tni"-sion) The emis- 
sion of relatively viscous lava 
onto the earth's surface, also, the 
rock so formed Cf: effusion, 
extmdve vex-tru'-sive) adj. Said of 
igneous ruck that has bem erupt- 
ed onto the surface of the earth. 
Extrusive rocks include lava flows 
and pyroclastic material such as 
volcanic ash.— n. An extrusive 
rock.— Cf: intruiife, Syn: effu- 
sive: volcanic 

exndnllon WHia (ex-o-da'-tion) A 
spoon-shaped depression on the 
ice surface at the hewl of an onr/er 
glacier. Examples are found on 
the Greenland and Antarctic ice 
sheets. 
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IMc (tib'-ric) 1. Tbe tpatnl and 
geometricd ooofigimtioii of all 
thoaeoomponeots tint makaupa 
defonned rock, mdudiog texture, 
ttmctttie, and preferred oficDta- 
tk». 2. Theoricntatkin in ipaoeof 
tbe particles, crystals, and oemeot 
of which a aediniaitary rock is 
composed. Cf: padcimg. 3. The 
|4iysical nature of a soil aooordiiif 
to the spatial arraafemcnt of da 
particles and voids, 
fabrie axis One of three orthogo- 
nal axes used in structural petrok^ 
gy as references in the orientatioa 
of febrk elements, and in the do- 
acripckn of folding and of the 
movement symmetry of deformed 
rocks. Cf: a axis; h axis; c axis. 
Syn: uckmie axt. 
fhhric diagram In structural pe- 
trology, a stereographic or equal- 
area projectioo of febiicelemrats. 
See ^so: point diagram: contour 
diagram, Syn: petrofabfk dm- 
gram. 

fabric slamrnt A component of a 
rock febric. c.g. an egaant ale- 
meat 

tee n. 1. A planar snrtee bound- 
ing a crystal; a ratkmal faca, 2, 
The prindpal side or surface of a 
landform, eg. a cliff fece 3. Any 


teal Che*-ct) 1. One of the plane 
pohshad aurfaccs on a cut gem- 
stone 2. A nearly plane surface 
p roduoed on a ro^ by abrasion, 
as by wind sandblastmg. 3. Any 
plane surface produoed ^ erosion 
or fanlting, and intersecting a 
gaaenl alope of the land. See also: 



(te-et-ed) A ridge, or 
stream valleys, 
inverted-V face in 


ceom se c tio n , produced by feult- 
iagor by erosion, cap. by a mlky 
^aekr. See also: tmneamdspur, 
teiaa (fe*-cicB) The asp^ appear- 
ance, and characteristics of a rock 
unit, usually ralleoiing the oondi- 
tioos of its origin; c^. as differcn- 
tmtmg it from adjacent or as- 
sociated units. Of: stratigraphic 
fadoK lifbqtete ignatms faektt 
The term te been greatly over- 
worked, and dwold not be used 
without making dear the spedfic 
kind of fedea that is meant. See 
also: sedimmuary Jades: petro- 
graphic Jades: hk^des: endrorr- 
mentai Jades: rrretamorphie Ja- 
des, Etymol: Latin (and Frcodi), 
tice, foiaa, aspect** Pron: Jay- 
shoos or Jsy-oees, PI: JodoL 
tete caaiaar The trace (on a 
map) of a uertical surfece that 

body iato fecte segments; a line 


dons are in progrem.— tr. To be 
direcied tow^ eg, uerdcal or 

me evangrapme top oi me 


eta development, 
tete tvninllmi A grted dmoge 
of fedm oner a pcM of tima, ka- 



teim Imndy Several genetically 
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(kpottlt. 8eeiAii^>Kte Ji^ 

cbaiMeritCic of ft giwea 
giftphk IftCM or ftdftpied to Itte Ib 
ft reftridftd OB W OBmc B t; 04. ft 
btack-fthftle iuMML 

ciei, thftt it rcfttnclod to ft dsfioftd 
ttimugraphic fades or it artapfcl 
to Uie in ft reMikted codfOBMBt. 
lacks nnip A teocial tenn for a 
map sbomg the distribution of 

within ft dedgnalad fBofogic nniu 
tpedf.ft Ihk^bcksiiMiPi Sseako: 
ixt^ckt mofi: itoUtk m0fs muppy 
mapi, 

vcf ti c ft tiy fdftied Cftcies. 
fftckft slrika tlie oonpaas difso- 
tioo of ft Jacks coaumr at a given 
point on a map. 

tecki OTita 1 . Several geneticaDy 
tnicroonnected Jacks JamOka: 
e.g. all marine depodtt or all 000- 
tiocDtftl depodtt. 2 . A oolkctiop 
or group of rocks that shows 
varifttioiis withm a dngk rock 

fades tract A system of gcneticftlly 
intcroonnected sedhncalary fades 
of the same age. eg. the outer- 
slope deposits of ft oofftl atoll. It 
indudes the areas of crodoo from 
which the sediments of these fa- 
des are derivedt so that an ero- 
sk)^ interval' cepcesents part of a 
fraaes tract. Syn: macn^teks, 
fadng The direetkm toward 
which a rock unit or layer 
^we m m younger. 2 . The direo- 


te akag the aiiai plane of n fold 
in which it panes through young- 

nkyura 

foeforagdyds Cbtfi'-tor) A method 

oouDt for the asadmunctoervad 
variadou ia a set of data and for 
indkalmg the estent to which 
each hdhMMa accounts for the 
vnriatkm obeerved. 
foky afoot jsniiolha 
folllBO dmw load biowD off a mesa 
top or over a eWf, forming an ax- 
tendve deposit or fan» sloping at 
lha angk of ripoaa of dry and. 
idi Has Aa hnagmary line 000- 

n earin d ki rivers, maridii| the 
pohMs afoaa theae rivers make a 
sudden deaent from an upland to 
n iQwlaid; epedf . the Pdl line 
markini Ite bowidary betwea 
the cryfoalline rocks of the Pkd- 
mont Pktenn and the sediments 
of the Atlantic Coastal Plaa in 
the eastern US. It marks the hmit 
of navigsbility of the rivers, 
fallout 1 . Fkigmeatal material 
ejected from an impact or explo- 
sson crater and eventiinlly 
redepodted in and around it. X 
The daont of usually radioactive 
particka through the atmosphere 
following a nuclear expfodoii; 
also, the partida themsdva. 
faba hadfom An old term lor 
crosaatmiification. 
family Chm*-i-ly) 1 . An eoologic 
oommuaiiy composed of only one 
kind of oeganism, occupying a 
amal ara and repreicntiag aa 
aaty atajs in a snowadoii. X A 



category in the hienrchy of bio- 
logical danificatkio* intennediate 
between order and geniift 3. The 
basic unit of the clan of igneow 
rocks. 4. A category of soils in 
U.S. Dept, of Agriculture soil tax- 
onomy. 

fan 1. alluvial fan. 2. A fan-thaped 
mass of congealed lava, 
tea hay The head of an alluvial fan 
that extends a considerable dis- 
tance into a mountain canyon. 

Ian fold A fold with a broad hinge 
region and Hmbs that converge 
away from the hinge, 
tangloiaerate (fan-glom*-er-ate) A 
sedimentary rock of heterogene- 
ous materi^ that were originally 
deposited in an alluvial fan and 
have since become cemented into 
solid rock. 

fast ke Sea ice that forms along 
and remains attach'jd to the coast 
or is attached to the bottom in 
shallow water. It may extend a 
few tnetcTS to several hundred 
kilometers from the coastline, 
fat clay Clay of relatively high 
plasticity. Ant: lean clay. 
fathogram (fath'-o-gram) The 
graphic record produced by a 
fathometer; a type of echogram. 
fathom (fath'-om) A unit of meas- 
urement used for soundings. It is 
equal to I 83 meters (6 feet), 
fathometer (fa-thom'-e-ter) A 
copyrighted name for a type of 
echo sounder. See also: fatho- 
gram. 

fatigae limit (fa-tigueO endurance 
limit. 

fault A fracture or fracture aone 
along which there has been dis- 


placement of the sides relative to 
one another paraUd to the frac- 
ture. 

tealC hadn A depression separated 
from the surrounding area by 
faults. 

fkalt Mock A crustal unit bounded 
by faults, dther completely or in 
part. It bdiaves as a unit daring 
faulting and tectonic activity. An 
example is the Sierra Nevada of 
California. 

faalt-Mock momrtain block moun^ 
tain. 

faolt hreed a Angular fragments 
resulting from the crushing, shat- 
tering. or shearing of rocks during 
movcmdut on a bolt or in a fault 
zone. • 

fault coBiplea An intricate system 
of interconnecting and intersect- 
ing faults of the same or different 
ages. 

fault embayment A depressed re- 
gion in a fault zone or between 
two faults that has been invaded 
by the sea. e.g. the Red Sea. or 
Tomales Bay on the San Andreas 
fault. 

fault eacarpasent fimlt scarp. 
fault gouge Pulverized ^ylike 
matenal, commonly a mixture of 
imnerals, found along some 
faults; a slippery mud that coats 
the fault surface or cements the 
fault breccia. It is formed by the 
grinding of rock material as the 
fault developed, as well as by 
decomposition caused by dr- 
ciilating solutkms. 
faulting The process of fracturing 
and displaoernent that produces a 
fault 
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faatt Hm The iotcfieclioo of • fault 
with the surface of the earthf or 
the trace of a fault OD a surfhoe of 
refereuca. 

laalt-liBa acarp A diff or enrp- 
meot formed hy differential ero- 
sioo along a fault hne. See also; 
oteagusfii fimU4ime scarp: me- 
qacMt scarp. 

fault plana A fault aurfiace that is 
more or lem planar. 
fauhacmpThecMf oreac aq ane n t 
lonned 1^ a fault that reaches the 
earth’s suitee. Moat fault scarps 
have been modified by eroaioo 
sifioe the huilting. Cf: /duh4ma 
scarp 

faMi ael A group of faults that are 
parallel or nearly aa and that are 
related to a paitioiilar defomm- 
tional episode. Cf * JaiUi ^fslam, 
fault apHuter A connecting ramp^ 
like structure between opposite 
ends of two parallel nofinal faults, 
taalt spring A spring emerging 
from a fault on which an aquifer 
IS in contact with an impermeable 
bed. 

fault mrfMu The surfme along 
which dislocution on a fsult has 
taken place. Cf : fault pkms, 
teuhayilam l.Tumormoretnter- 
oomiiKSmg fault sett 2.AsyB.of 
>bu/r art 

fault trap Ao oil or gas trap in 
which the cibsiire results from the 
presence of one or more fauka. 

fulky A hnetf depreaakm 
produced tqf fraltmg; c-g. a large 
graben dtuated between tilted 
block 

fMli MM A fault that ia cqraaed 
as a aone d numerous sm^bao- 


tufca or of fault breoda or goni^ 
A fault aone may be hundreds of 
meters wide. 

famm ttau'Hia) The entire animal 
popdatioo. living or iocdl. of a 
given area* enviranmait. forma* 
tion. or time span. Cf: fbm M* 

ML 

tamal (lan'-nal) Of or p ert mn i n g 
to a fanna. 

from one Ideal mrmblagr to 
another in a stiatignplHC an- 

imaal pravinea A regm charao^ 
teriaed by a spedfic aaaemblage of 
animala more or lew widdy die* 
tributed within It 

teaanl aneeamlan The ohaerved 
duonologic lequcnoe of life fonna 
(cap. anmals) throngh geologic 
time. See abo: law sf fstmal 

faniaona (feu'mi-aon^ A body of 
strata diaracteriaed a partiofr> 
lar fetal fauna* which may huva 
chronological or only envm» 
mental dgnifkanoe. The tenn ia 
not gene^y accepted* and ha 
correct definition is in ditpoie. Gf: 

taNtoOn'Hiide) 1. A coOeolkai 
of foaril aaiiiialc obudned bon * 
■tntam over i very Umited gn- 
gmpbfe uee, cep. from only one 
oolorop^ 9in: heatfinma. 2. Aa 

■ngie etiatnm or a few ooatig» 
out ttiata, dominitcd by the rep- 
leHBiativeB of one ^TTTwfty 

/ aili A tm uMd in enfeial pl» 
tieiqp to denote a line in die crys- 
tal ddp piaoe at right angles to the 





ISO 


n it d ii wo k m). It » 
HI Alls of rauiioB of 
■ttkeduriagdcfonna- 

A brown to 
ini of the oUeine 
KV it is mmorphons 
ita, and ooeurt chidiy 
oeks. 

The thitt edge of n bed 
tary rack when it 
qr thmung, puchiag. 
out 

Ihig A joint getlen 
i hmlt none by shear 
The joints appear to 
te barbs of a feather 
Syn: fhumte JeiKtbit. 
b’<al)B»mta.aaia- 
bnaas.pRacateap.in 
tine deposits but also 
I aediHMatary rocks 
f ihnpli ovoid lorni 
or ten in length, U. 
I cepnfiaK 
he conduit throudi 
qia panes Iran the 

n. aj. a fnder dike, 
iivjn paaaage in a 

IS nay move. 9yn: 

3. oAnlerp 
n The part of a rip 
: Bows parallel to the 
I the bnaken) bafon 
aiih other faadercnr* 
ntha mtek of the rip 

r-s pn)l. A gronpot 

of Oa geaani fatnuia. MAKAI. 
BOjQp whan M can be K. bb. 


Os. Bn, Rb, Sr. or Fn F eld i pns 
are the most w id es pn a d of ahy 

of the earth*e crust; thqr ooenr in 
aB typn of rack. Wdipnis an 
while and gmy to pink, have a 
ha r dnen of b are eonmonty 
twinned, have mnnnrlinif or tr^ 
dinic syinmetr y . and show good 
cleavage in two dl ncti ona 2. A 
mineral of the Udd ip ar granpb 
sudi n mkrorBwi Ad||. jiU- 
tfotkk. 

bldspsiblr (Mdopath*-ie) SOM of 
a rock or other nineni aggrapos 
«nwf«iitng feldspar. 

oontahiiag fran 10 to 2S% fcld> 
spar, ntermediateti oonpodiian 
between a quartz sandstone and 
an ardnefe aondiaBMe Approa. 
syn: mAarkem. 

h Un ii bi l f (fehr-apatlKiid) I. A 
group of comparatively rare rock' 
faming ninarais reiaied to the 
fddspars bat oootaiaing len eili- 
ca. Fridspothoids take the place 
of feldspan in igneous rocks that 
an mdenaturaled with respe ct 
to aihea; they an never Imnid in 
tte sane rock with quartz. Syn; 
jfaidrlcnad. 2.0Beafteiniaernls 
of te fddspatboid group. e.g. 

fafefe a^-dSuT^Lnone adjec- 
tive derived feom /ridapar + 
/caad(fcldapnlhaid)-f dKca-t- c 
and applied to an igneous rock 
having e lwHi d nnt hpt^ohmd 
anna n l s; also, a pplied to thorn 
minctals (quartA feldspart. fdd- 
e pa t heids. muecovitd n a group, 
it is tbcoompl m snt of nqfr Oh 
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Jmk; saiic 

kMbt A geoeral term for 

any Ugltt-colored* apiianitic igne* 
Out rock» with or wHhottt pheno- 
crysts and oompoaed chMy of 
quartz and felds^; a rock char- 
acterued by febtUie tezture. Syn: 
aphanitt. 

Mdtic (fel-iit*-ic) Pertaining to fd- 
dte. 

fdty piiomxiik. 

faak (fcm*-«) Said of an igneous 
rock having one or more norma- 
tive, dark-colored iron-, magnesi- 
um-, or caldum-rich mineraU as 
the major oomponents of the 
norm; also, said of such minerals. 
Etymol: a mncoKiiiic term derived 
itomjerrk 4 magnedum 
The corresponding term for the 
ferromapesian mmerab actually 
present in a rock is nuffk. 
fence dlapmu 1 . A drawing m per- 
spec^ ve of three or more geologic 
sectioiis. showing their rdatkm- 
ships to one another 2. A dia 
gram of chemical factors, such as 
Eh and pIL that infineoce mineral 
stability, having discrete fields de- 
fined by boundaries between 
{dunes in an assemblage of miner- 
als, rocks, or compounds. 
iin s slr ils tfe^-nes-trate) Having 
openmgi or transparent areas; 
prorated or reticulated. The 
term bm been applied esp. to 
bryoBoaai. oorab. and poUn. 
fensl s r (ha'-ster) wMbw. 

PcnePk Inw (|V-rcl*s) A state- 
ment dial the CoHoUs Jbrce de- 
flects cmentsof air or water to the 
right in thenortbem bc miyheie 
and to the left in the aouihem. 


farr ki et a Oer'-rrael^ 1. A oon- 
gkmicfate consisting of aurficial 
sand and grawel esmcntad inlo a 
bard mam by iron oxide. 2. A fsr- 
niginoui duriemsi. —Etymol: 
/ffrugmous 4 conc/ern Gt: caJ^ 
enrmr dfeftie. 

l ew l tsfoni (ler-rif-er-ous) Iron- 
bearing; said esp. of a mineial 
containing iron, or of a 
tary rock that is richer in iron 
than is usually the oaas, such ns a 
thak whose iron-oxide oontsnt Is 
grestcr than 15%. Cf: /untgi- 
aoni 

fsmaHay der-ro^Moy) A mclal 
whose chief use is for aUaytag 
with iron to produce special qual- 
ity steel. Ferroalloy mclato in- 
dude numgMiear. nickel, chrood- 
um, tungsten, molybdeaunn 
vanadimn, cobalt, and tHanhun. 
fxmmapaslan (ler -fo-mug-nif- 
rian) Contaimiig iron and mmp 
aesium; apphad to mqfle miner- 
tk, esp. smpbibole^ pyroxene, bi- 
otite, end oHvine. 
ffrm d i i m x (fcr-ni'-gi-iioua) I. 
Pertainmg to or ***— ■■yng iron# 
e.g. e s Midstoi ie that is ocmented 
with von oxide. Cfz/vFi/Snwix 1 
Ssid of a rock having a red or 
rusty color due to the pmcnce of 
ferric oxide (the quantity of wfakh 
may be very smeB). 
iestoen rm m h edg ing (fes-toonO 
A type of enm-lamdiaikn. It 
oonakts of ekmgstc^ eroded* 
phmging trougte thet are IIIM by 

gmeral So the oTte 

tvoughs* and thni eeomeet each 
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no 


ocher so that only parts of each 
imil aie preserved, resulting in a 
fesloonltke Qooped or curved) ap- 
pearance ID section. 
lihfeMaitic (fi-bro-blas'-tic) Per- 
tauung CO a type of texture in 
metamorphic rocks resulting 
ffroiD devdopment during recrys- 
taUization of minerals with even 
grain size and fibrous habit. Cf: 
tiemauMtnic 

tOmim teztnre (fi'-brous) In min- 
eral deposits, a pattern of finely 
adcular, rodltke crystals. e.g. in 
chrysolite and amphibole asbes- 
tos. See also: cnm-fiber. 
fidacfad lime (ri-du'-oal) A time 
marked on a seiamic record to 
oonespond to some arbiimry 
time. Such marks may aid In syn- 
chronizing different records, or 
may indicate a reference, such as 
a datum plains 

llald 1. A broad term for tbe area, 
away from the laboratory and 
esp. outdoors, where a geologist 
iradtes observations and oollecta 
data and specimens. 2. A region 
that is known for a particular 
mineral resource. c.g. coal field, 
gold field. 3. That space to which 
an dectrk. gravitatoial. or mag- 
netic effect occurs and is measura- 
ble. It has continuity. i.e. there is 
a value associated with every lo- 
cation within the space. 4. ict 
JkkL 

field capnefCy The quantity of wa- 
ter held by soil or rock against tbe 
pull of gravity .U ts sometimes lim- 
ited to a certain drainage peri- 
od. thereby distinguishmg it from 
spedfie mmtion which Is not 


limited by time. 

field clamillraHon A preliminary 
analyse of fossis. or of hand 
spedniens of rocks or ininerals, in 
the field, usually with the aid of a 
hand lens. 

field iaciia The total area or 
volume that is the source of an 
earthquake, inferred from the 
area of shaking as observed in tbe 
field. The concept is inexact and 
the term is not commonly used. 
Held geology Otology as practiced 
by direct observation in the field. 
Held lee 1. A general term for all 
types of wo ice except that newly 
formed. 2. An obsolete term for 
large flat areas of etasohdated 
pack ke. 

field Intensity Tbe force of attract 
tion exerted on e unit mass parti- 
cle at a point by the matter caus- 
ing the force fidd. 
field well A well drilled for oil or 
gas within the area of a pool that 
has already been essentially 
proved for production, 
ffgnra of the earth The geauL or 
surface of the earth, as approx- 
imated by mean sea level over the 
oceans and tbe sea-levd surface 
extended continuously through 
the continents. 
filUbrai (fir-i-form) capillary. 

Hll t. Man-made deposits of rock, 
soil, tailings, or the like, used for 
extending a shordine into a lake, 
building embankments or high- 
way grades, or filling abandoned 
mine workings. 2. Sediment 
deposited by any agent so as to fill 
or partly fill a valley or other low 
place. 3. Detrital material partly 



or complcteiy filling a cave. 
fOlar mwenifiikr- 
fm ta r ra e a A remnant, resulting 
from stream rejuvenation, of a 
flat valley bottom or alluvial plain 
that had been produced by stream 
aggradation. 

flHar A device that changes the 
wave form or amplitude of a seis- 
mic signal. It may be dectncal or 
mechanical, or it may be a com- 
puter. The earth acts as a fitter to 
seismic waves. 

filter presaing A process of mag- 
matic differentiation wherem a 
magma, having crystallized to a 
“mush'* of interlocking crystals in 
liquid, is compressed by earth 
movements, forcing the liquid to 
move toward regions of lower 
pressure and to become separated 
from the crystals, 
fine aggregate The portion of an 
aggregate consisting of particles 
with diameters smaller than ap- 
proximately 1 /4 inch or 4 76 mm. 
Cf: coarse aggregate, 
fine-grained 1. Said of an igneous 
rock, and of ita texture, whose 
particles have an average diame- 
ter less than 1 mm (0.04 in.). Syn: 
aphanitic 2. Said of a sedimen- 
tary rock, and of ita texture, in 
which the particles have an aver- 
age diameter leas than 1/16 mm 
(62 microns, or silt siac and small- 
er). The teim is used in a relative 
sense, and various size limits have 
been utilized. Cf: coane-grained; 
medium-grained, 

tinencm factor A measure of the 
average particle stae of day and 
ceramic material, computed by 


summing the products of the 
reciprocal of the siz&>grade mid- 
points and the weight percentage 
of material in ea^ dass (ex- 
presaed as a dedroal part of the 
total frequency). It is baaed on the 
assumption that the surfiMe areas 
of two powders are inveiidy pro- 
portiooiri to their average particle 
sizes. 

fiMs 1. Findy crushed coal or ore, 
esp. material smaller than the 
minimum spedfied size. 2. Very 
small particles in a mixtute of 
various sizes, e.g. the silt and day 
fraction in glacial drift, 
flae sand Sand with particle diam- 
eters in the range of 0.125 to 0.25 
mm. 

Hager lake (fin'-ger) A long, nar- 
row lake, which may occupy the 
floor of a gla^ trough or be hdd 
in by a morainal dam, cap. one of 
a group of such lakes disposed 
somewhat like the fingers of a 
hand, e.g. the Finger Lakes in 
central New York State. 

Hord JitmL 

fire araar The assaying of metallic 
oies, usually of gold and silver, by 
methods requiring furnace heat, 
fireclay 1. A siliceous or alumi- 
nous day capable of withstanding 
high temperatures without de- 
forming. and useful for the manu- 
facture of refractory products 
such as cnidbics and hr^rick. It 
approaciks kaolin in comp^i- 
tion. 2. A term inaccuratdy used 
for underclay, — Also spelled: Jire 
clay. Syn: ref ractory clay 
ffareday mineral A disordered va- 
riety of kaolinite. Syn: melhrUe, 
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fla ipl A taMpaM a MMh^ 
eai wMicijr of tha fha Ml 

My w oiqr Ml hoa ploy of col- 


raon MOW Old iMer kt. Snow 
bocana fin after afittap 

fin tx coaa piada ke wkn its 
ponMability to Kqnid water 
dropa to aro. nM 
OnbalBilniJMd 
ilm Md Tha oeamuhtlam ana 
of a Ifaaiar, a bniad aapaon of 
plaekr mmlaet om whkh aaow 


aooaoMdatea and fin k craotod. 
Sya: firm fiaala; oM 
fin ■aft >lni Ika 
finl lMTlaii g lw l lavdoBapte- 
okr a addck da wlater mow eov* 


aontikoMadlm SyB:,dkilfmit 
find antaal Titt fiat ooerpy 10 w- 
rko from a ad wn i c aouroe. Rrat 
aninia o« rala c lka roeor da are 
uaad lor iolonalkn abom a anr- 


fieki kw-vilodty or weaihcrinp 
kyar. lafraetko aoidka are ofim 
knad OB firat arrkala. 
fkal lav af IhaaMdyaaadoa The 
ateteaaaatl daacriMap the ktenal 
aaerpy of a ayalaai, whidi aaya 
teat the chaape of aairgy of the 
ayatan k epaal to the aomat of 


eacrgy received hon theoKleiiial 
mrld. Thk ia tan equak the 
heat takea ia by die ayatem and 
die work done on it. 
firth A kop. narrow ana of the 
aea; ako. the openmp of a river 
into the aea. It it oonunonly the 
lower fnrt of an ntmtuf. 
fkhiap The opcralioa of attempt* 
kp to recover a pkca of driUinp or 
other equiinimt brokm off or 
loat from the drttliap took and 
accidmiaUy dropped into the 
hok. 

tkafie ffia'-aik) Capabk of beinp 
eaaily apKt alonp ckaely apaoed 
pkaca; cahibitinp fiaffi^. 
fk afi Wy Qb-iil'-i-ty) The property 
of qdktinp eaaily alonp doady 
apac^ paialki pkaea. e.p. bed* 
diap in ahak or deavape in achiat. 
A4i: fiaik. 

timitm 1. The apontaneone or in* 
duced apUttinp. by partick oolK* 
akn, of a heavy nuekua into a pair 
of nearly equal fiaaioo frapmenta 
plua acme nmtrana. It k aceooa* 
paakd by the rdaair of krpe 
aawnnta of enerpy. Cf: jiukn. 1 
Aaexnal reproduction occuninp 
when a siniie cell or polyp dividea 
into two equal park, 
tkaare (fia’*aiiie) I. An extenaive 
crack, break, or firacture in the 
rocks. It may contak mineral- 
bearinp ’material. 1 cwmsk 
fhaun erupHm An eruption that 
takea pkoe from an donpate fie* 
sure, rather dian bom a omtml 
vmt. Ct: enunt rrmptiom. 
fksun polypM A memsorad pofy- 
PM marked by mtereectiap 
proouea or fiaauiea pradiidnp a 



foitly oonvcK polygonal wrfaoe 
patteni and by die abaenoe of a 
wdl-defined stone bonier. It is 
typical of bfoad areas of the NW 
Canadian lowlands. See also: mud 
pofygfm; ke-wedge polygon, 
fbaiire ?ein A type of rntneral 
deposit of vdnlike shape, with 
ck^y defined walls rather than 
extensive host-rock replaoeinent. 
fixed carhan In coal. ooke. and 
bituminous matensls. the solid 
combustible matter remaining 
after removal of moisture, ash. 
and volatile matter. It is ex- 
pressed as a percentage, 
fixed ^oaad water Ground water 
held in saturated material with in- 
terstiees so small that it is at- 
tadied to the pore walls, and is 
not available as a source of water 
for pumping. 

ttoffd (fio^) A long narrow arm of 
the sea. in a valley that is U- 
thaped and steep-walled, general- 
ly several hundred meters deep, 
with high rocky cliffs or slopes 
along a mountainous coast; typi- 
cally with a shallow rill sub- 
merged near its mouth, and be- 
coming deeper inland. A fiord 
usually represents the seaward 
end of a deqply excavated glacial- 
trough vall^ that was partially 
submerged by drowning after 
melting of the ice. 
flags Thin-beddcd, hard sandstone 
or limeriooe layers that can be 
used for flagstones, 
flagstone 1. A hard sandstone, 
usually micasoous and fine- 
grained. that occurs in extensive 
thio beds with shale partings; it 


splits unHomly glonfl hoddnig 

uae in isrinoa floors* Miiniiig 
walls, and Che like, a: MHgdM 
2. A flat slab of atone naad for 
paving. 

gy, graphite dhnwninalwl in 
metaniorphic rack aa thin. vWhfo 
flakes that art mgnmhk Imn the 

flake nden Hndy divided nrica 
recovered from mioa sckiit or 
seriette schist or obtainad at a by- 
product of benafidation of feld- 
spar or kaoKn. 

atmeture consisting of wnv^ or 
flameohaped plumes of mnd thet 
have been squeensd inogulifly 
^ward into an overlyins layer. It 
is a reaiilt of differential aattfing 
and compaction 2. Dnrk vitilc 
lenses in welded tuff, avnosglng a 
few ce nri meters in length, p e thi^ 
formed by collapse of fragments 
of pumice. 

flame teat A qualitative an al yri s of 
a mineral made by ioleaaeiy kaai- 
ing a sample in a flame and ob- 
serving the flame's color, whieb 
will be indicative of the demants 
involved. e.g. green from copper, 
flank Umbi 

flanking morrikm A mordgt fefl 
by a gtacml lobe or by a tongur 
like projection of an ice sheet. Cf: 
htem! momine, 

flaeer (fla'-ecr) Streaky, parallel 
layers su r rou ndin g the granulai^ 
lenticular bodfea in flaacr etrao- 
ture. 



Hater ttracture 


186 


flexare 


citadastic gabbro in which flakes 
of mica or chlorite sweep around 
leases (augen) of fddspar and 
quartz with recrystallization and 
the formation of new minerals. 
Cf: mylonite. 

flaaer structure 1. A structure in 
dynamically metamorphosed 
rocks in which lenses of onginai 
granular minerals are surrounded 
by highly sheared and crushed 
material, giving the appearance of 
crude flow structure. Cf. augen 
structure. 2. Cross-lamination in 
which mud streaks are preserved 
in the troughs of ripples but in- 
completely or not at all on the 
crests. 

flat 1. A tract of low-lying, levd 
wetland, e g. a swamp in a over 
valley. Cf: bottom. 2. A level or 
nearly level surface, e.g. a valley 
flat. 3. A horizontal orebody. 
flatiron (flat'-i-ron) One of a series 
of short, tnangular spurs or 
ndgei on the flank of a mountain, 
having a nai;^ apex and a broad 
base. reMnv. )g a huge flatiron; 
it usually usts of a place of 
steeply inclined resistant rock be- 
tween deep valleys, 
flat Joint Id igneous rocks, a joinc 
dipping at an angle of 45* or less, 
randomly oriented with respect to 
others. 

flatMsa 1. A measure of the shape 
of a pebble given by the rauo of 
the radius of curvature of the 
most convex portion of the flat- 
test face to the mean radius of the 
pebble. 2. A measure of the shape 
of a pebble given by the arithmel- 
ic mean of the long and intermedi- 


ate diameters (length and width) 
divided by the short diameter 
(thickness). — Cf: roundness, 
flats and pitdies A phrase descrip- 
tive of the structure of the le^ 
and zinc deposits in dolomite of 
the Upper Mississippi Valley re- 
g^n of the U.S., esp. in Wiscon- 
sin. The *ilau*' are nearly hori- 
zontal solution openings; the 
"pitches'* are the inclined, inter- 
connecting joints. Syn: pitches 
and flats 

flaw 1. Any imperfection of a fash- 
ioned gemstone, such as a crack 
or inclusioo. 2. A narrow zone be- 
tween pack ice and fast ice, not 
wide enough for a navigable ves- 
sel. 3. An old term for a strike-slip 
fault 

flajmed ore An iron-bearing sedi- 
mentary deposit, e.g. the Clinton 
ore, composed of hematitic 
oolites that have been somewhat 
flattened parallel to the bedding 
plane. Cf: fossil ore. 

F layer The seismic region of the 
earth from 4710 km to 5160 km. 
equivalent to the transition zone 
between the outer core and the 
inner core. It is a part of a classifi- 
cation of the earth’s intenor made 
up of layers A to G. Together 
with the G layer, it is the equiva- 
lent of the lower core. 
fkxible (flex'-i-bie) Said of a min- 
eral which can be bent without 
breaking but will not return to its 
original form, e.g. talc, 
flexible fawdsfonc itacolumite. 
flexural slip (flei'-ur-al) bedding- 
plane slip, 

flexure (ficx'-urc) hinge. 
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flexure fault growth fault 
flexure-flow fold A fold in which 
the mechanism of folding includes 
displacement parallel to layer 
boundaries and some flow within 
layers, resulting in thicketiing of 
htr.«^c areas and thinning of limbs 
Cf* flexure^tlip foUL 
flexure-flip fold A fold in which 
the mechanism of folding is slip 
along bedding planes or alcmg 
sfirfaces of foliation. There ts no 
change in thickness of individual 
strata, and the resultant folds are 
parallel Cf: flexure-flow fold. 
fluit The dark gray or black vanety 
of chirt, 

flint clay A sm^^oth, flintlike mi- 
croi rysfalline chi y rock composed 
dominantly of kaolin, which 
breaks wi^ a pronounced con- 
chmdal fracture and resists slak- 
ing in water It becomes plastK 
upon prolonged gnnding in wa- 
ter 

float A genenil term for isolated, 
displaced fragments of a rock, 
esp on a hillside below an out- 
cropping ledge or vein Cf fltkit 
ore. 

floating sand grain An isolated 
grain of quartz that is not, or does 
not appear to be. in contact with 
neighbonag sand grains scattered 
throughout the hner-giained ma- 
tnx of a sedimentary rock. esp. of 
a limestone, e.g. a gram surround- 
ed on ail sides by coarse mosaic of 
caldte cement. 

flout ora Fragments of vein maten- 
al found on the surface, usually 
downhill from the outcrop; a type 
of float 


flocculatioB (noc-cu-la'-tkm) The 
process by which many minute 
suspended particles are held 
together in clotlike masses, or are 
loosely aggregated into small 
lumps or granules; e.g. the deposi- 
tton or settling-out of day purti- 
des in salt water, 
floe A mass of floating ice. 20 m to 
as much as 10 km across, not at- 
tached to a shore, 
floeberg (floe'-berg) A masdve 
piece of sea ice composed oCone 
or more hummo^s, frozen 
together and floating free, with its 
highest point up to 3 m above sea 
level It resembles a small iceberg, 
floe till berg till 

flood Any relauvdy high stream- 
flow that overtops the stream 
banks in any part of its course, 
covenng land that is not normally 
under water. 

flood baaall plateau basalt 
«iood basin i. The tract of land 
covered by wafer during the high- 
est known flood. 2. The broad, 
flat area between a sloping plain 
and the n^^turaJ levee of a river, 
occupied by heavy soils and com- 
monly having swampy vegeta- 
tion. 

flood current The movement cf 
water toward the shore or up an 
estuary with increase in the height 
of a tide. ebb current 
flood frequency The average oc- 
currence of flooding of a given 
magnitude, over a period of years, 
flooding 1 loundation of the land 
surface by water. 2. A term some- 
times used in the oil industry for 
waterflooding. 
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ihoi peak The maximiiin rate of 
flow attained eta given point dur- 
ing a flood. 

flood plain That portion of a river 
valley, adjacent to the channel, 
which it built of sedimenta depot- 
tted during the preient reginien of 
the stream and is covered with 
water when the river overflows its 
banks at flood stages. 

flood-plain aiaaader aear A cres- 
centic mark indicating the for- 
mer poeinoo of a river meander 
on a flood plain. 

flood-plala acroU One of a aeries of 
short, crescentic, slightly sinuous 
strips or patches of coarse alluvi- 
um form^ along the inner hank 
of a stream meander and repiw* 
aenting the beginnings of a flood 
plain. 

Ilaod tMa That part of the tide cy- 
cle between low water and the fol- 
lowing high water, characterised 
by advancing m shoreward niovo- 
ment of water. Syn: rding side, 

llaadway A large^padly channel 
oonstnictod to divert floodwatcrs 
lafdy through or around populat- 
ed araaa. 

flaer I. The bed of any body of 
water. 2. weiky/loor, 3. Thejimr- 
wttll of ahoriaontalorebody. 4. A 
rock surface, generally eroded, on 
which sedimentary strata have 
deporited. 

flora (tlo*-ni) The entire plant 
popidaliQii of a given aren, envi- 
ronoMot lofnmtkML or tinie span. 
aiJbmmL 

ftortaane Ok)r*-iwone) A body of 
strata cha ra ct eri aed by a paiticu- 
lar fossil flora, arhich may have 


chronoloiicat or only environ- 
mental iigmiicancr The tenn is 
not generally accepted, and its 
correct definition is in thspute. Cf: 
fauntBOM 

flotat i on (flo-u^-tkm) 1. cryrtal/kh 
taSiotL 2. fitHh /hustion, 

flow 1. The movement of water, 
and the moving water itadf; also, 
the rate of movement. 2. A mass 
movemcot of unconsolidated 
material in the plastic or semifluid 
states e.g. a mudflow; alsa the 
mail of material so moved 3. 
Any rock deIbnnatioD that is not 
instantly recoverable without per- 
manent loea of ooflmiOD. e.g. ro* 
crystalhtttioo. 4. glacier flaw, 3. 
km flam, 

fkmrn Mi (Dow'-age) A fold in 
relativeiy piratic rocks that have 
flowed toward the syndinal 
trough. In this type of deforma- 
tion. thcie are no mppnrent lur- 
faoea of slip. Syn: flaw fokL Cf: 
renmflofwage fiM, 

Hem hraed a A type of lava flow, 
usually of rilicic compcmiioo. io 
frinch frap»ts of eobdified or 
partly aohdified lava, produced 
by eapioMon or flowage, have 
wdded or oo- 

mented by the still fluid parts of 
the tame flow. 

flow end A lobnte ridie or other 
rmaed feature prod u ced on the 
underwde of a sand layer by the 
rand's flowing into a depreraioo 
in underlying toft hydroplastic 
sediment. The underlying rock, 
typically shale or mudstone, pre- 
serves no diagnattic structure. See 
alraiyhrtrcasi 
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flow deavtge A syn. of slaty cleav- 
age, so called b^use of the as- 
sumption that recrystallization of 
the platy minerals is accompanied 
by rock flowage. 
flow fold flowage fold 
flow gneiss Gnass whose structure 
was produced by flowage in an 
igneous mass More complete 
solidification. 

flowing artesian well An artesian 
well whose head is sufficient to 
raise the water above the land sur- 
face. Cf nonflowing artesian well: 
flowing well. 

flowing well A well from which 
water or oil flows without pump- 
ing. 

flow layer A rock layer differing in 
composition or texture from adja- 
cent layers, produced by flowage 
before complete consolidation of 
magma. Cf flow line 
flow layering The structure of an 
Igneous rock, charactenzed by 
layers diffenng in c.olor, minera- 
logic composition, and/or tex- 
ture, formed as a result of the flow 
of magma or lava Syn flow band- 
ing. See also banding. 
flow line A lineation of crystals, 
mineral streaks, or inclusions in 
an Igneous rock, indicating the di- 
rection of flow before consolida- 
tion. Cf- flow layer. 
flow plane The plane alttng which 
displacement ixxurs in both igne- 
ous and mctamorphic rocks. In 
the former it is a flow iuver. In the 
latter, it is generally suHparalld to 
the foliation visible in band speci- 
mens 

flow roll A rounded. pillowliVc 


mass of sandstone, commonly in 
the basal part of a sandstone bed 
overlying shale or mudstone, pre- 
sumed to form soon after deposi- 
tion by flowage of the underlying 
mud and slump or foundering of 
sand. 

flowslone A general term for any 
deposit of calcium carbonate or 
other mineral formed by flowing 
water on the walls or floor of a 
cave See also, dripstone: traver- 
tine: cave onyx. 

flow texture A texture common in 
the glassy groundmass of extru- 
sive rocks, especially lavas, in 
which the flow lines of the once 
molten matenal are revealed by a 
subparallel arrangement of pris- 
matic or tabular crystals or rni- 
crohtes 

flow unit A group of sheets or beds 
of lava or pyrociasts that were 
formed by a single eruption or 
outpounng. 

fluid adj Able to flow, i.e. to move 
and change shape without sepa- 
rating when under pressure. — n. 
Any substance that can flow, liq- 
md or gas 

fluid inclusion A tiny cavity in a 
mineral, t. 0100.0 microns in 
diameter, containing liquid and/ 
or gas, fonned by the entrapment 
IP crystal irregularities of fluid, 
a^mmonly that from which the 
rixrk crystallized 

flume 1. A deep, narrow ravine or 
gorge, *with nearly perpendicular 
walls and a stream forming a se- 
ries of cascades 2 A channel, ei- 
ther natural or man-made, that 
carnes water for irngatiou, min- 
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IlnviatUe dam 


mg, loggiag. Of other uidustnal 
uaea. 

ffawTigarttf (fliKOf-ap^-a-dtc) 1. A 
imocral of the apatite group. Ca^ 
(P 04 ) 3 F. It is a oommon accesso- 
ry mmeral in igneous rocks. 2 An 
apatile nuoeral tn which fluonnc 
predooimates over chlorine and 
hydroxyl See also apatite 
ftwMnesceiice ^du-o-re&'-cence^ 
i:intsSK>n uf vistl^e ligjit by a sub- 
sianoe exposed to ultraviolet 
light It IS useful in examining 
well cuttings for oil traces and in 
prospecting for some minerals 
flnoride (flu'-o-nde) A compcmnd 
of fluonnc with another element 
or with a radical 

fluortne dadng Determination of 
the relative age of Pleistocene or 
HoiixcQc bones, based on the 
gradual combination of fluoTinc 
in ground water with the calcium 
phosphate of bui led bone maten- 
ai 

fluorite \flu'-o-nte> \ clear to t rans - 
tucciif mineral, CaFj ll is com 
inonly blue ^tf puiple, but occurs 
m many othex colors, it is foun»^ 
m cubic I rsslals aitd has perfect 
basal cleavage Ruontc is a com- 
mon nuuera! in vons, is the ore 
fluonne* and is used ui glass and 
enamd and m the manutacture of 
faydrofluonc acid Syn Jluonpar 
flnorspar (flu'-or-soat ) Commer 
aal imroe for fluorite, 
fliitr 1. A pnmary sedimcntarv 
structure, commoniy seai as a 
flute casL consisting of a ihscon 
tinuoiis icoop-shi^xd or lobatc 
depieasKW or groove, up to about 
10 cm m length, fonned by a tur- 


bulent sediment-laden current 
scounng a muddy bottom 2 A 
small vertical channel or groove 
formed by differential weathering 
on an exposed rock face or bv so- 
lution in a cave shaft 
flute cast A wie mark conststm^' 
of a raised oblong bulge on the 
under side of a siltstone or sand- 
stone bed It formed h> th** fill- 
ing of a flute See also y7ow cast 
fluting I Differential weathenng 
and erosion by which an exposed 
well-jointed coarse-giained rock, 
such as granite, deselop'^ a corru- 
gated surface of flutes. 2 The for- 
mation by glacial action of 
smooth guttedike eflamu'K i»r fui 
rows on the face of a lock masv 
obstructing glacial advance Also, 
grooves and ndges in till, pnialld 
to the direction <\f ice movement 
3 The prixess of forming a flu,< 
bv the .V ounng action \>f a cm rent 
Wdtei on a muddy surface 
fluvial fflu'-Yi-dO Of c»i pcrtaiTuni' 
to nvers, growing oi hvme in a 
stream n,cr produv^i bv tii 
action of a stieam or nv<.r 'y"*- 
alsi rw ifidiile 

fluvutl cycle of erosion Die com- 
plete reduction or lowcnnp of a 
region ba*e level Ur^,'W bv 
funning waie», specif tnc actioii 
^>l nvers Syn normal cycle 
fluviatiie (flu'-vi-a-tile) Belongin*; 
to a nver. produced by nver ac- 
tion, j.>rvwmg oi living in fresh- 
waui nsns All approximate svn 
of fluvial it Is esp used K>r thi 
physical privducis of nver action, 
c g fluviautc dam. 
liuviatile dam A dam formed m a 
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fold system 


stream channd by seditneot 
deposited by a tnbutarv 
flunatlon (HU'-vi-a tioul The ac- 
e^igaged in and • an- 
His pftxesvss epipljvi*d by, 
strtjkH s 

fliftnoglacial iflo * >g)a -cix 

fluK i A yi>n iL^i tcdu -es 
the mtu ^ a. muf ir? 

M *' uan *c* o* 

**^41 he I > irieMli lo fi e 2 //k* 
ft A H ’iV * 

Wfltei 4 llie mun>ei radiuav 
I partitU^^ tn a volume 

ttmes ih*"H mean ve!xit\ 
fluxuig iKC ore l u Uni* nf an 
appievubk amount oi vaiuabke 
metal tat sm^^Ued mamiv 
caase a cimtains fluxing agents 
that do not have to be added as in 
th« reduction if ncher ores 
flaxstone Linies? me, dolonnti. 
oth» I * sX or mneral used in 
meuihngical processes to lo^ei 
the fusion temperature i f th* oie. 
combine with impunties and 
rviftk*- a fluid shg Syn flu.^ 
fly ash Ail soluis, inUuding ash 
chaued p&ix;*'. aiders dust ind 
soot that arc earned in a ga^ 
stream ««p m stack gases a* a 
coai-fired power r'^tit 
flying magnetometer Oirthumt 
ma^netomrt'r 

flyseb ffl^sh) A maont <cdim**a 
tw> facie* charav*enztd by a 
thick sequent e of jK>irly fossilif 
erous thmW bedded, gradeil 
marls and suidy and caicarecus 
Shale'S and muds, rhythmuallv in- 
terhedded with c mgiomcidics 
coarse sandstones, and g:a>- 


wackes, specif the Flvsch strata 
dipper Cretaceous to CHigocene) 
along the borders of the AJps, 
deposited in foredeeps in front of 
northward advancing nappes pn- 
h» the mam (Miovcnc) phase of 
the Alpine orog<*n> Cf mofasse 
local sphere ffo'^uil) An arbitrary 
rferttuc sphere drawn ibout the 
’'iv pivtnter or focus oi an earth 
juaK;^, t-v which ho<i> waves re- 
c vfded at the earths surface arc 
r» »jixied ♦or studies of <^,arth- 
quake mechanisms 
focus (fo' cus) The initial rupture 
l^iM of 01 ) earthquake, where 
,tr,iin energy is first converted to 
cia-tK wave energy the point 
within the larth that is the center 
uf ai e^irthquakc Syn seismic 
tiKUu Cf epicenter 
fold A collective term coined b> 
lohaunsen in 19*7 to denote the 
fild^pathoui group of nunerals 
r*>rool /ddspathor^/ 
foW 1 A bend oi plication in bed- 
Jmg. ^ohation. cleavage, or other 
olariar ^*atures ip rocks A fold is 
»suaJ(s a product )f deformation, 
b* ♦ The tlefinitioii dixrs not specify 
man »er of ongin 2 A broad 
meoian external undulation or 
plita on cither the dorsal or the 
vent! al valve of a brachiopod 
fold belt uropenu in it 
fold faiil^ An overfoid the middle 
hmb 01 , ueb IS *eplaced by a 
fault surface 

fold mountains Mountains that 
have been formed by the large- 
vale folding and later uplift and 
deep erosion of stratified rocks 
fold aysteiB A group of congruent 
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folds that are produced by the 
same tectooic episode. 
foUatc (!oMi*atc) 1. Adj. of folia- 
tiofL 2. A geaerai term for any 
foliated rock. 

toliatkMi (fo-li-a*-tion) 1. A planar 
arrangement of textural or stnio 
tural features in any type of rock; 
esp. the planar structure that re* 
suits from flattening of the con- 
stituent grains of a metamorphic 
rock. Adj: foliate; foliated 2. The 
layered structure produced in the 
ice of a glacier by plastic deforma- 
tion. Syn: banding, 
fondo tfon'-do) adj. A term ap- 
plied to the environment of sedi- 
mentation that lies on the deep 
floor of a water body. It may be 
used alone or as a combining 
form. See also: fondofbrm, fondo- 
them, Cf: clino: undo 
londoform (fcn'-do-form) The un- 
derwater iandform constituting 
the main floor of a water body. It 
1 $ the site of the fondo environ- 
ment of deposition. Cf: ciinoform; 
undaform 

foadothem (foo'-do-them) Rock 
units fonned in the fondo envi- 
ronment of deposition. Cf: clino- 
them: undathem 

food chain The sequence of organ- 
isms m which each is food for a 
higher member of the sequence, 
food cycle All the food chains m 
an association of organisms; the 
food relations between the mem- 
bers of a population that make it 
possible for the population to sur- 
vive. 

foors gold A popular term for py- 
ntes resembluig gold tn color; 


spedf. pyrite and chalcopyrite. 
foot 1. The bottom of a slope* 
grade, or declivity. Cf: head 2. 
The lower bend of a 5/mcfiim/ 
race, 3. In a landslide, the buiied 
line of intersection between the 
surface of rupture and the original 
ground surface. 4. The ventral 
part of the body of a moilusk. 
used for creeping in gastropods 
and for burrowing in bivalve 
forms. 

footwail The mass of rock beneath 
a fault, orebody. or mine working; 
esp. the wall rock beneath an in- 
clined vein or fault. Cf: hanging 
wall 

toman (for'-am) foraminifer, 
foraminifer (for-a-min'-i-fer) Any 
protozoan belonging to the sub- 
class Sarcodina. order Foraminif- 
era. characterized by a test of one 
to many chambers composed of 
calate or of agglutinat^ parti- 
cles. Most foraminifers are ma- 
rine Range. Cambrian to the pres- 
ent. Syn: foram 

forced folding Deformation of the 
sedimentary strata above the 
crystalline basement by domi- 
nantly vertical movement along 
faults* many of which aie curved 
in cross section This structural 
style is well developed in the 
Rocky Mountains foreland. See 
also: drape fold. 

forcible intnisioB (forc'-i-ble) Em- 
placement of magma that forcibly 
created the space into which it 
moved; also, the magma or rock 
body so emplaced Cf* permissm 
intrusion, Syn. aggressive intru- 
sion. 



ffof«dMp i. An ekmgate depresilOD 
bofdering in islind arc or other 
o«t)genic bdt. 2. txogeosyncline, 
lordbM A coastal dime at the 
landward margin of a beach or 
along the edioreward face of a 
bench ridge, more or less com- 
pletely stabilized by vegetation, 
foreland 1. A suble area marginal 
to an orogenic belt, toward which 
the rocks of the belt were thrust 
or overfoided Generally the loro- 
land IS a continental part of the 
crust, and IS the edge of the craton 
or platform area 2. A headland 
or promontory. 

foreliaib The steeper of the two 
limbs of an asymmetrical, anticli- 
nal fold. Cf: backlimb. 
forensic geokigy (fo-ren'-sic) Ap- 
plication of the earth soences to 
the law Syn. iegal geology, 
fore reef The seaward side of a 
reef, in places a steep slope cov- 
ered with deposits of reef talus, 
elsewhere an organism-oonstmct- 
ed vertical wall. Cf: dock reef, 
'Also spellelfl: forereef 
f or eact bada Inclined hiyera of a 
croaa-bedded unit, specif, on tbfc 
frontal slope of a ddta or the lee 
aide of a dune They represent the 
greater part of the hulk of a delta. 
Cf: bonsmsef beds; taguet beds. 
Syn: fbreaets. 

fOr s ah o ck A small tremor that 
commonly precedes a larger 
earthquake by an interval ranging 
from seconds to weeks and that 
originates at or near the focus dt 
the larger earthquake. Cf: ofier* 
shock, 

ioreriMre The zone of the shore or 


bendi that is regularly oovered 
and uncovered by the rise and fell 
of the tide. Syn: beach face. Of: 
baekshore, 

fawigbt A si^t on a new survey 
point, taken in a forward direo- 
don and made in order to deter- 
mine its bearing and elevation. 
Also^ a sight on a previoiiily es- 
tahlished survey point, taken to 
dole a dreuit 

iorealopa The steep slope extend- 
ing from the outer margm of an 
organic reef to an arbitrary depth 
of lOfrdhoma. 

toeal bed (for'-est) An interglacial 
deposit contaming soil and the 
woody remains of trees and other 
vegetation. 

fotni 1. All the faces of a cryi^ 
that have a like position relative 
to the efements of symmetry. 2. 
lan^form, 

formal nnil (for'-mal) A strad- 
gnqduc unit that is defined and 
nan^ in accordance with' the 
rules of an catablidied or conveo- 
ttonal ]ftysteni of classification and 
nomendatore. The initial letter of 
each word in the name of a formal 
unit should be capitalized. Cf: iii- 
furmal unit 

friramt (for'-mat) Informal rock- 
stradgraphic unit bounded by 
maikcr hoiizDns believed to be 
isoduowMis surfaces that can be 
trsoed leroii fedea changes, par- 
ticularly in the sobsurfeoe, and 
usefol for correlation between 
areas where the stratigraphic sec- 
tion it divided into dillmit for- 
mations that do not correspond in ' 
time value. 
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foraation (for-ma'*ticm) 1 A bodv 
of rock strata that consists domi- 
nantly of a certain lithologic tvpe 
or combination of types It is the 
fundamental htho^ratifraphtt 
unit Formations mav be com- 
bined into groups or subdivided 
into members 2 A lithologicaJ^> 
distinct mappable body of «gne 
ous or metamorphic rock 3 An 
informal term applied bv dalle's 
to a sedimentary rock with certain 
dnlling characteristics, e li: 

‘ chert> fomation* 4 A group ^ 
plant ( r animal associations that 
exist together because cf close! v 
similar life patterns, habits and 
climatic requirements ^ A loj»o- 
giaphic feature diffenng urn 
spicuously from adjaceiit fei 
tures, eg a striking erosiowij 
form on the Imd urface 6 A 
spt leathern 

formation factor The ^atio of the 
conductivity of an cleclrol>'te to 
the conductivitv of a rifck saturat 
ed with that electrolyte Syn 
resist I vttv factor 

formation water ^Vale^ present in a 
water-beanng formation under 
natural conditions, as opposed to 
introduced flmds. such as dnlling 
mud, Cf connate water 
form contour A topographic con- 
tour determmed by stereoscopic 
study of aenal ptiotographs with- 
out ground control or by other 
means not involving omvcntional 
surveying 

form energy The potentiality of a 
mineral to develop its own crystal 
form against the resistance of the 
surrounding solid medium 


form geons 1 A taxon pnrannly 
for convenience in classifying fos* 
sils of probiematic relationship 
that are morphologically similar 
2 Informally, a genus containing 
several speaes with the same gen 
eral morphology but suspected of 
having unrelated ancestors, also, 
a genus in a senes of related gen- 
era that have resulted from the 
splittiog-up of an old familiar 
genus 

forsteiite (for'-stcr-ite) A whitish 
or yellowish mineral of the oiivine 
group, Mg 2 S 04 It IS isomor- 
phous witl (as<il«*e and oorors 
chief*) tn metam<wphosed dol<y 
mi*es and limestones 
fossa (fos' sal 1 A linear topcv 
graphic depression on Mars, simi- 
idi tc a ^errestnal graben 2 A 
dcpf'^ion on the surface of a 
shell or bone for attachment of a 
rruscle oi ligament 
fosse (foss> I A long, narrow 
tiough between the edge of a re^ 
treating glaaer and the wall of its 
valley, or between the front of a 
moraine and Its outwash pbm 2 
A canal, ditch, or other long, nar- 
row waterway 

fossil (fos'-sil) n Any remains, 
trace, or imprint of a plant or am* 
mal that has been preserved in the 
earth's crust sinoe some past geo- 
logic or prehistoric tune, loosely, 
any evidence of past life — adj 1 
Said of any object that existed m 
the geologic past and of which 
there is still evidence, e.g. *i^ 08 si] 
waterfair 2 Applied to coal, oil, 
and natural gas, 1 e fiaalJueU, 3 
Loosely applied to persons or 
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equipment involved with the foe- 
si) fuels* c.g. *io8sil eogiiieer"* 
^08«i) generatifig plant.*' 
fmil asaembltge assemblage. 
fossil eoamnity An assembk^ 
ivi which the imhviduahi lived in 
the same place where their fossils 
are found, are present in apprcnd* 
noately the same numbm and 
sizes as when alive, and thus have 
experienced no post-mortem 
transport. 

fossil fuel A general term for any 
hydrocarbon that may be used for 
fud chiefly petroleum* natural 
gas, and oc^ 

fossil ice 1. Ice formed in, and re- 
maimog from, the geologi^y re- 
cent past, ft IS preserved in cold 
regions, such as the coastal plains 
of northern Sibena, where re- 
mains of Pleistocene ice have been 
found. Z. Relatively old ground 
’ce m a permafrost regiOD. Abo, 
underground toe in a region where 
present-day temperatures are not 
low enough to create it. 
fossUfferous (fos-sil-if-er-oua) 
Containing fossils. 
foariHiarton Qos'-sil-i-za'-tion) All 
processes tnvolving the burial of a 
plant or animal in sediment and 
the eventual preservaikm of all* 
part, or a trace of it. 
iornU ore An iron-bearing sedi- 
mentary deposit, e.g. Clinum ore 
in whM shdU fragments have 
been replaoed and cemented 
together by hematite and carbOD- 
aie. Cf : flaxseed ore 
tossy soil paieosoL 
tossil wax oaxerite 
toandry sand ttound'-ry) Sand 


used in msidng the forma in 
winch molten meUl b casL Saka 
sand b the most common, bat oIh 
vine* chromisn and other lefiae- 
torics are abo wed. 
fhwtianai cryalaBiwIiHi Chai^ 
tion^) 1. GrystaUnnlioo froaa a 
magma, in wfaicb the early- 
formed cprstab are prewe at ed 
from aqoihbrntn^t with tiM parod 
liquid* renhiBg in a senes of 
residttsi ^ukb of more extreme 
oompositiOQ then would have ro- 
saHed from oonoano w reactiaa. 
Sya: foacdtmaikm, 2. Goatrofled 
prectpitatioa frem a adine sohi- 
tioo of salts of di Her cat sotohdi- 
tMs* at affected by varyins lem- 
peraturea or by the p resence cf 
other salts in sotation. 
frartfaasrtsa (hwc-tiQii-a-tioiO 
fm^ional 

fneba* (bae'-tne) 1. Tbe is 
wtech « nineral bmk,^ otikr 
ttaan akiog ploict ol desvage, eg. 
eoHchoM taebm. 2. A cnck. 
joist. fMrft. or other brash is 
rock*. X Asyraptaraisfratioeor 
psek ke. bon s lev smShs to 
sttsy kikneten is ha g th 4 

hw of oohedoB or of msMssee to 
dUlBCBlisI atrara asd s nfctoe of 
stond dsMK csogy. %b: n^p- 
isra Ckjbm, 

fksefsra dhsragt A qrpe of cks*. 
sf* Ihst oocsn is dr l nrai s d bst 
osly diMr isniniphniirt 
rodtoMtotorakh^oscf Mi^ 

haetam psresl^ Pbrobty lesdb- 
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free water 


produced by the breaking or shat- 
tering of an otherwise less pervi- 
ous rock. 

fractarteg (frac'-tur-ing) hydraulic 
fracturing 

fragpaental rock (frag-men'-tal) 1. 
clastic rock, 1. pyroclastic rock, 3. 
bioclastic rock. 

fr a g mc atal lextare 1. A texture of 
sedimentary rocks, characterized 
by broken particles in surface 
contact; the term is used in dis- 
tinction to a ''crystalline'* texture. 
2. The texture of a tuff or other 
pyroclastic rock. 

fraaiboid (fram'-boid) A micro- 
scopic aggregate of pyrite grains 
in shale, often in sph^dal clus- 
ters resembling raspberry seeds. 
It was considered to be tl^ result 
of colloidal processes but is now 
linked with the presence of organ- 
ic materials. Adj: framboidai. 
Etymol: French framboise, 

“raspberry”. 

framework 1. The rigid arrange- 
ment created in a sediment by 
particles that support one another 
at thdr poinu of contact and are 
capable of matntaining open pore 
spaces. 2. A rigid, wave-resistant 
structure built by corals and other 
organisms, e.g. a reef com. 3. tec- 
tank framework, 

fraaklinite (frank'-lin-ite) An iron- 
black mtnml of the magnetite 
senes in the spinel group: (Zn, 

Mn+2,Fe+2) (Fc+Milii+5)jO^, 

It is an ore of zinc. 

Franck procam A process for min* 
tng native sulfur, in which super- 
heated water is forced into the 
deposits for the ^irpose of melt- 


ing the sulfur. The molten sulfur 
ft then pumped to the surface, 
famsfl ke (fra'-zil) A spongy, 
slushy aggregate of ice crystals, 
collected by adhesion or legela- 
lion and suspended in super- 
cooled turbulent water, esp com- 
mon in a rapidly flowing stream, 
but also found in turbulent 
seawater. 

free Said of a native element, e.g. 
free gold. 

free-air anomaly A gravity anom- 
aly calculated from a theoretical 
model and devation above sea 
levd, but without allowance for 
the attractive effect of topography 
and isostatic compensation, 
free-air correction A correction 
for the devation of a gravity 
measurement, required because 
the measurement was made at a 
different distance from the center 
of the earth than the datum, 
free energy The capacity of a sys- 
tem to perform work, a change in 
free energy being measured by the 
maximum work obtainable from a 
given process. 

free period The time for one com- 
piece swing of the sdsmograph 
mass when all damping b 
removed and the earth is quiet, 
freestone 1. Any stone, esp. a 
thick-bedded sandstone, that 
breaks fredy and can be cut and 
dressed in any direction without 
splitbng. 2. Water oontaimng lit- 
tle or no dissolved material, 
free wntar 1. Water in soil or rock 
that b free to move in response to 
the poll of gravity. Syn: grarita- 
tional water. 2. Water that can be 



removed from toother subttanoe, 
as in ore tnalysis* without chtng- 
ing the structure or compotitioD 
of the substance. 

freezing interval crystallization in- 
teniaL 

freaucncy curve (fre'-quen-cy) A 
curve that graphically represents 
a frequency distribution: e.g. a 
smooth line drawn on a histo- 
gram if the class interval is made 
smaller and the steps between 
several bars grow smaller, 
frequency distribution Hie 
numeric^ or quantitative distn- 
bution of objects or material in a 
senes of closely related classes, it 
is generally selected on the basis 
of some progressively variable 
physical character, such as the 
diameter of sedimentary particles, 
frequency domain Measurements 
as a function of frequency or oper* 
ations in which frequency is the 
vanable. in contrast to the time 
domain. 

fresh water Water with less than 
0.2% dissolved salts, e.g., 2000 
ppm. It may or may not be pota- 
ble. 

freshwater limestone A limestone 
formed by accumulation or 
predpitatioD in a freshwater lake 
or stream, or in a cave. It is often 
algal and sometimes nodular, 
friable (fri'-a-ble) Said of a rock or 
mineral that is easily crumbled, 
e.g. a poorly cemented sandstone, 
fringing reef An organic reef that 
is attached to or borders the shore 
of an island or continent, having 
a rough, tablelike surface that is 
ezposed at low tide; it may be 


more than t km wide, and its sea- 
ward edge slopes sharply down to 
the sea floor. There may be a shal- 
low channel or lagoon between 
the reef and the adjacent main- 
land. Cf‘ barrier reef. Syn: shore 
reef 

front 1. The more or less linear 
slope of a mountain range that 
rises above a plain or plateau. 2. 
ice front 3. A metamorphic zone 
of changing mineralization devel- 
oped outward from an igntooua 
mass. 4. The contact at the earth's 
surface between two different air 
masses, commonly cold and 
warm. 

front pinneoid orthqpinacokL 
froat action 1 Ihe mechanknl 
weathering process caused by 
peated freezing and thawing of 
water in pores, cracks, and other 
openings, usually at the surface. It 
includes congelifraction and con- 
geliturbation. 2. The resulting ef- 
fects on materials and struc- 
Cures. — Syn: freeze-thaw action. 
froat crack A nearly vertical frac- 
ture de\ sloped by theimal con- 
traction in rock or frozen ground 
with appreciable ice content. 
Frost cracks commonly intersect 
to form polygonal patterns in 
plan view. Syn: we crack contrac- 
tion crack 

frost-crack polygon A nonsorted 
polygon fonood by intersecting 
frost cracks. 

froat creap Soil creep retultiiig 
from froat action, 
froat-beavid m o — d stone ring, 
froat beavfag The upward distor- 
tioo of suifsoe soils and stzao 
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fiiller*s eutk 


Cures* due to subsuif^ freezing 
of water and growth of ice masses; 
any upheaval of ground caused by 
freezing. Syn frost heave, 
fraatiBg 1 A ground-glass or mac 
surface on rounded mineral 
grams* esp of quaru It may re- 
sult from impacts of other grains 
dunng wind action* or from sec- 
ondary depositiOQ of fine silica 

2 The process that prodacts such 
a surface 

froaC line 1 Ihe maximum depth 
of frozen ground in areas wbert 
there is no permafrost, it may be 
expressed for a given winter, as 
the average of seveial winters, or 
as thegreatest depth on retold 7 
The bottom limit of permafiost 

3 The altitudinal limM below 
winch frost never otcurs applied 
esp in tfvipical reguMts 

Iroft aHMud A general tenn for a 
luioll, hummoch, or conical 
mound in a pennafrmi region* 
containing a core of ice* and 
representing a generally sca.sofial 
and localized upwarp of the land 
surface* caused by frost heaving 
and/or hydrosutic pressure 
ground water See also pinga 
Syn soil blister 
froat spUttlag congeitfractum, 
froat stiiTuig A syn of congehtur- 
bation iDvol^ ug no mass move- 
ment 

trait weatheriag congeli/racnon. 
fraat wadgiag A type of cvwige/i- 
fraetton by which jomted rode la 
pned^and dislddgied by toe actmg 
as a wedge. 

IroaeQ ground (fro'-zeo) Oround 
that haq a temperature below 


freezing and generally contams a 
vanable amount of water m the 
form of loe Syn geltsoL 
fntatule (frus'-tule) The sifaceous 
cell wall of a dtatonu consisting 
of two halves It is ornate* micro- 
scopic, and boxhke 
fueoid (hi'-coid (fcw'-coidl'' n I 
Any mdefimte tnuMik'' ot tunnel - 
like sedimentary structure idcoti 
hed as a trace fossil but not re- 
ferred to a desenbed genus It was 
once considered to be the remains 
of the manne alga Fu<.us Sec 
also chondnte 2 A fossil at an 
tHyei, or lesembhng an alga >r the 
renuims of a seaweed ^3 A sea- 
weed of the oidti Fucales Ibrowo 
algae) —ad) Pertaining to or 
resembling a fucoid Syn 
fucoidaL 

fugitive constituent (fu'-gi-tive) A 
substance that was onginaily pres 
eoi Hi a magma but was lost dur- 
ing crystallization, so that it does 
not vommonly appear as a rock 
consiitueot Svn volatile compo- 
nent 

folcnim (ful'-crum) The interset^ 
uon of the end of a recurved spit 
with the next succeeding stage m 
development of a compound spit 
fulgurite (ful'-gu-nte) An irregular 
glassy tube or crust produced by 
the fusion of loose sand by hght- 
mng, and found esp tn dune 
areas Etyniol Latin fulgur, 
'lightning'* 

fullar*e earth A clay posseasmg a 
high adsorptive capaoty* oonstst- 
mg largely of mootmonllonite or 
palygorskite. it is exteosvdy 
used as an adsorbent m refining 
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aiid decolonzmg oils and fats, and 
IS a natural bleaching agent 

fumarole (fu'-ma>role) A hole or 
veni fiom which volcanic fumes 
Of vapors issue See also so/- 
}atara 

hindamental strength (fun-da- 
rinj -lal) The maximum stress 
that a substance can withstand, 
regardless of time, under given 
physical conditions >Aithout rup- 
ture o! plastic defoliation 

fungus (fun -gus) An informal 
term (or a member of the class 
Fungi, mulnceiled thsllophytic 
plants that live op green plants 
Range. Prixambnan to the 
present 

tunnel pluton A plutor having the 
general shape if an inverted u>ne 
and common U consisting of lay- 
ered gabbroic rocks 

furrow 1 A linear depressioD pro- 
duced by the removal of rock 
matenal, as by glacial action, e g 
a groove 1 A depressed part of 
the crust, of any size, with a dis- 
tinct linear development Cf 
welt 

furrow cast An impression on the 
lower side of a segmentary layer 
of a furrow in the surface of the 
underlying bed 

fuaain (fu'-sain) An ingredient of 
banded coal chametenzed by 
silky luster. Fibrous structure, fn- 
ability, and black color It occurs 
in strands and patches and is sof* 
and dirty unless mineralized Cf 


ntruin, claroift durain. Syn min- 
eral charcoal 

fusibility scale (fu-si-bir-i-cy) A 
temperature scale based on the 
fusibility of a standard group of 
mrnenls, with which other miner- 
als may be compared submte. 
550*0, cbaicopynte, SUCTC. al- 
mandme garnet. I050*C, actioo- 
htc, l2(XrC orthocJasc. 1 300*0 
enstatite (bronzite), 1400*0, and 
quartz, infusibk* 

fusifonn (lu'-si-form) Spindle- 
^haped, narrowed both wbv« from 
a swollen middle 

fusSttization (hi si-ni-za'-non) A 
p'‘oceis of cmlif^cation in which 
fusain IS formed Cf mcorpom- 
tion, vitnmzanon 

fusion (fu'-sion) I The process of 
liquefying a solid bv addition of 
heat, melting 2 The unification 
if two 01 more substances, us by 
hing together ’ Fhi combina- 
if two light nuclei to form a 
# /ler nucleus The reaction is 
accompuflied by the release of a 
large amount of energy Cf fis- 
uon. 

fnsuliaid (fu-su lin'-id) Any 
foramimfer belonging to the 
suborder Fusuluuna, family 
Fusulmidse. characterized by a 
multichambered calcareous test, 
commonly resembling the shape 
of a gram of wheat Range. Or- 
doviaan to Tnassic Fusulinids 
are important guide fossils in the 
Pennsylvanian and Permian sys- 
tems Syn fusulme. 
future ore possible ore. 
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G 

sMfO A group of dark-colored, 
basic intrusive igoeous rocks 
composed principally of labra* 
dorite or bytownite and augile. 
with or without olivine and or- 
thopyroxene; also, any member of 
that group. It is the approximate 
intrusive equivalent of basalt. 
Apatite and magnetite or ilmenite 
are common accessory minerals. 
Gabbro grades into mmaonise 
with increasing alkali-feldspar 
content. 

gabbrok layer (gab-bro'-ic) basal- 
tic iayer 

pgs In hydraulics, a device for 
measuring such factors as water- 
surface dcvation. velocity of flow, 
water pressure, and predpitadGa. 
gags height The water-suii^ ck- 
vatton of a stream or lake referred 
to some arbitrary datum, 
gaging sutkm A particular site on 
a stream, canal, lake, or reservoir 
where systematic observations of 
gage height, discharge, or water 
quality (or any combination of 
these) are obtained, 
gal A unit of acceleration, used in 
gravity measurements. One gal « 
1 cm/sec2. The earth's normal 
gravity is 980 gal. The term was 
mvented to honor the memory ai 
Qalileo. See also: miiligaL 
galaxy (gal'-ax-y) One of bdlions 
of large systems of stars, nebulae, 
star dusters, globular dusters, 
and interstellar matter that make 
up the universe. When the term is 
capitalized, it refers to the Milky 


Way stellar system. 

Gale nUdnde A light compact ali- 
dads, with a low pillar and a re- 
(lecting prism through which the 
ocular may be viewed from above. 
As used by geolo^su it is com- 
monly equipped with the Slrebiii- 
ger drum, Syn; €xphrer*s ali- 
dade, 

galena (ga-le'-na) A gray metallic 
mineral, PbS. It has perfect cubic 
detvage, is soft and very heavy, 
and IS the principal ore of lead. 
Syn; lead glance. 

gdlcry (galMer-y) 1. A large, more 
or less horizontal passage in a 
cave. 2. A horizontal cdliduit con- 
structed for the purpose of inter- 
cepting ground water, 
gaauna 1. The cgs unit of magnetic 
field intensity commonly used in 
magnetic exploration, equal to 
10*- ^ oersted. 2. In a biaxial crys- 
tal, the largest index of refraction; 
also, the angle between the a and 
b crystailograpbic axes. 3. Per- 
taining to a polymorphous 
nuxlificauon of a mineral, specif, 
one that is stable at a tempermture 
higher than those of its a^ha and 
beta polymorphs, e.g. ^gamma 
quartz". 

radiation from an atomic nucleus, 
often accompanying emission of 
alpha particles and beta particles, 
Cf: gamma my. 

gaauia ray A photon from an 
atomic nudeus. See: gamma 
radiation, 

gawa-ray log The mdioaetivity 
hg curve of the intensity of 
broad-apeetptm undiRefentiated 



natural gamma radiation emitted 
from the rocks in a cased or un- 
cased borehole. It is used for cor- 
relation. and for distinguishmg 
shaJes (which are usually richer in 
naturally radioactive elements) 
from sandstones, carbonates, and 
evaporites. Cf: spectral gamma- 
ray log. 

gangue (gang) The valueless rock 
or mineral aggregates in an ore; 
that part of an ore that is not 
economically desirable but can- 
not be avoided in mining. It is 
separated from the ore minerals 
dunng concentration. Cf: ore 
mineral 

ganisler (gan*-is-ter) 1. A hard, 
fine-grained qiiartzose sandstone 
or quartzite, used in the manufac- 
ture of silica bnck. 2. In England, 
a highly silioeous seal earth of 
coal seams. 3. A mixture of 
ground quaitz and fireclay used 
as a funuuie lining, 
gap I. A break or opening in a 
mountain ridge. e.g. a wind gap 
or col- also, a gorge cut tbiough 
such a ndge. e.g. a water gap 2 
In a fault, the horizontal compo- 
nent of separation measured par- 
alld to the stike of the strata, with 
the faulted bed absent from the 
measured interval 3. A break in 
the levee of a distnbutary stream 
4. A stratigraphic break. 5 A 
passage that connects two abyssal 
plains of different levels, through 
which clastic sediments are trans- 
ported. 

garnet (gar'^-net) I A group of 
minerals of formula A 3 B 2 (Si- 
04 > 3 , where A ~ Ca. Mg. Fc-^ K 


and Mn^2, and B « Al, 

Mn-f3, v+3, and Cr. 2. Auy of 
the minerals of the garnet group, 
such as the end members alman- 
dine (Pe-Al). andradite (Ga-Fe), 
grossular (Ca-AlX pyrope (Mg- 
Al). spessartine (Mn-Al). uvaro- 
vite (Ca-Cr), and goklmanite (Ca- 
V). — Garnet has a vitreous luster, 
DO cleavage, and a variety of col- 
ors, dark red being characteristic. 
It is most commonly found as 
euhedral isometric crystals in 
metamorphic rocks. Garnet is 
used as a semiprecious stone (the 
birthstooe for January) and as an 
abrasive. 

gamlerite (gar'-ni-er-ite) A group 
name for vanous poorly defined 
hydrous magntsdum-ni^ci sili- 
cates. It is an ore of mckd. 
gas natural gas. 

gat cap Free gas occurring above 
oil in a reservoir, and present 
whenever more gas is available 
than will dissolve in the associat- 
ed oil undtrf existing pressure and 
temperalLrt. 

gas-cap drive Energy within an oil 
pool, supplied by expansion of an 
overlying volume of compressed 
free gai<; as well as by expansion of 
gas disiiolved in the oil. Cf: dis- 
solyed‘gas drive; water drive. 
gas coal B.: i.iinous coal that is 
suitable for the manufacture of 
flammable gas because it cxmtains 
3V38% volatile matter Cf high- 
volatile bituminous coal See also* 
coal gas, 

gas<ut mud Drilling mud returned 
from the bottom of a dnil hole, 
charactenzed by a fluffy texture. 
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gas bubbles, and reduced densft> 
due to the retention of entrained 
natural gas nsing from the strata 
traversed by the dnll 
gas cycling A set ondary -recovery 
process involving iiiicction into 
the reservoir of the gas or a por- 
tion oi the ga’- p’-iKhiccd tsuh the 
oil 

gaseous transfer tgas *e-(iusl Sepa- 
ration tiom a aiagna ^if a gase-ous 
phase thit nioves relative to the 
niagma and releases dissolved 
substances, usually ui (he uppe<^ 
levels i»t the inagrra. when it on 
trrs an area ol t educed procure 
gas field 1 A 2 I wo or 

more gas p%>ol> on i single goolog- 
iv, feature or other vs isc slosely 
related 

gash fractures Sinall-scrie tension 
hacturt-s that (Kcu* at an angle to 
u tault and tend to remain vipeii 
gasification iViniuotion of fuel gas 
from V oal 

gaa-oil ratio < Ihe qu.ini«t\ of gas 
p iHluied with the oil from aji oil 
well. usiiah> fxp'^ssed as th^ 
niunber ol cubu tter ot gas per 
oarrei of on •Hbbiev (jrOR 2 
rrsenv *<irs 

gjLs phase lUat otage i a volcanic 
erapnon ihal is cha.atrenzed by 
fh, release large amrunfs ('f 

ipL*- )K>oi A sub^uifiM ^ aiAiimbla- 
tiM' 'f nii iral gas ihs; wdl yield 
gas ,ti economic titles Q 
*j4is tiffd 

gas %iiuf A >and or 'ouidstone con* 
tainuig a large vfiiantity o' natural 
gas. 

gas sircaiBiag A process of may- 


matic differentiation in which the 
formation of a gas phase at a late 
stage in the crystallization results 
m partial cxpulsMn, by the escap- 
ing gas bubbles, of residual liquid 
from the network of crystals 
gastrolith (gas' A highly 

pohsned, rounded stone cr pebble 
from the stomach of s»'uie lossi. 
vcitehiaics. esp reptiles Oas 
trohths are though; to have berr 
used in gnnding up fc^Hl but ma- 
nue reptiles ma> have used ihe»i» 
to increase body stability while in 
the water Syn stomach s font*: gu 
zard stone 

gastropod (gas'-tio pi4) Any moi- 
lusk belonging to the class C5as* 
trupoda. chaiaricnrcd by a dis- 
tinct head with eyes and tentacles 
and, to most, by a single calcare- 
ous shell that is closed at the aper 
sometimes spiralled, not chain- 
bered. and generally asymmetn 
cal, t.g a snail Range. Upper 
Cambnan to pr^’seni 
gas well A well that capable of 
producing natural ga^ or ll at pro 
duces cbicfly natural ga> Some 
statires detioe th** lenn on tire ba- 
sis of the ratio 

gather (ga* then A display •>{ seis- 
mic input data, ar'-'inge%1 so that 
all the traces wonresp»>ndmg to 
s^»mc ■’fitenon. such as shut-de- 
loc*v.r distamv*. are displayed srd. 
b> side It is used f<*i checking 
corrections and evaluating the 
components of a stoik. 
gauss 1 he eg' unit for magnetic in- 
ductfop (flu' density). »he mag- 
neiK held coc v entionaily symbol- 
ized by B. The hdd one or. from 
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a straight wire carrying S amps ts 
one gauss 

Gaussian curve (Gauss'-i-an'^ ^or 
ma^ distnbuuon cutve 
geantichne tge-an'-lwlnie) i \ 
mobile urwaiping ot the crust of 
the earth of regional extent An* 
nr/me 2 More speaficaP' 
ar antic hraj stmctuie thAt devel- 
p »n m»‘vnJ*nal sedir <ents 
ov to laUMi compression 
' ar gi.\kjntu mt 
Geigtr counter (Oti^ger/ Otigtt 
MulHcf counter 

ireiger-Mueller counter An ion* 
Miion chamber with its \ icuum 
Hid ipphed potential so adjusted 
bit a gamin'^ raj or other lonir- 
ng pariule thi '>ugh it causes i 
nu nciuary current to flow lb< 
airgc-s of current can be ainphfieti 
and counted so as Ut measure the 
httnsitv of ra%li M< pvitv in tht 
iic*ghboi hcKxl ot the chamber 
gel \ nllyt ke malenal formed 
i Mj’i'laiion c»t a (<ilK>ida) duper 
I r it IS 111 a mcTt: I irrji 

♦I HI SLH 

L'llanun igt ^a' tu n i Ih< b nta 
nf a jif^ M in \ \n is t v 
iagaiatim < b\ precinfatHr 
o 01 dit ilcciri ivti 2 f enn> 
gebsot (Cti -i s tmer, erf und 
gem A Kcncrii l nm foi anv pr • 
do « or scifi'pr^ loijs sioue espt- 
dal*\ when t ui n i>olished ro» *n 
naineritai pui ptoses 
gemoiugy (gem ' m' o gv I he 

dence and siud) of gemstones 
including then source desenp- 
tion. ongin, idcno^icaticm grad 
ing, and appraisal Brtish speii* 
ijig gemmolofiy 


fSene The fundamental unit gov* 
eming the transmission of heredi- 
tary charactensdes Genes occur 
in a Imear sequence on the 
chromosomes of a cdl nucleus 
anvi are now thought to onginate 
in the deoxynKmucIcK sod 
(DNA) compuoeni in the 
».hr »tnos(»Mes 

gem complex The syste^n tonipns- 
ing oil Che iiiteravtmg genetic lac 
u *-s of d organism 
genera Ihe piuisl of gtnu^ 
genenc (gc-ncr'-ic) Pci taming to a 
geni's 

genetic (ge-nct' ic) Pertaining ^o 
rtlifionships due to «i com^'Kip 
onpn or lo features involving 
gene^ or eent complexes 
genetic drift Gradual change with 
time in the genetic composition of 
a ( ontinuiDg population resulting 
frori ♦h/ eliminatiop of some ge- 
neric features and tlic appearance 
of t ttv rs and appeanng to be un- 
rcl jled to the en* ^ronmenni 
bt . {ft defnmen**^ oi the gents 
11 volvcrl 

genetics The lacitu* char deals 
w!4i lbe rrdtciaJ> and prexessts 
inf'ritubie characien‘*Tic> t 
features troiTi generation U genei 
aicon 

genotype (g<n 1 tvnf* spt 

fies 2 In gepciivs, the gcfit*i 
const it»'t’oii of ar organism o; a 
spodcs in contrast obsers'i 
b'c physical characteristics 
genus (gc'-nus> \ category in the 
hierarchy of plant and animal 
classification intermediate in «'ank 
bctwcci family and fptucs Adj 
gemne Plural genera Cf 



subgenus. 

geo- A prefix meaning **earth*’ 
geobotankal proepeeting (ge'-o- 
bo-tan'-i-cal) The visual study of 
plants and thar distribution as in- 
dicators of soil composition and 
depth, bedrock lithology, the 
possibility of ore bodies, and 
groundwater conditions Cf bi- 
ogeochemtcal prospecting 
geocentric (ge-o-cen'-tnc) Pertain- 
ing to. or measured from, the 
earth's center, having or relatmg 
to the earth as a center 
geochemical anomaly (ge-o-chem*- 
1-cal) A concentration of one or 
more elements in rock, soil, sedi- 
ment. vegetation, or water that is 
markedly different from the nor- 
mal concentration The term ma> 
also be applied to c<>acentrauons 
of hydrocarbons in soils 
geochemical cycle The sequeiiu; of 
stages in the migration of ele- 
ments dunng geologic ch^ges A 
major cvcle pnxeeds from mag- 
ma to iRneous rock to sediments 
fo sedimentary rocks to meta- 
niorphic rocks, and possibly 
thfough migmatites back to mag 
ma a minor or exogenic cycle 
proceeds from sediments to sedi- 
mentary '•ocks to weathered 
inatenal and back to sediments 
again 

geochemical cxploratfoo The 
search foi economic mineral or 
petroleum dep^^sifs by detection 
of abrormal concentrations of 
elements or hydrocarbons in sur 
hcial materials or organisms, usu- 
ally by teehniques that mav be ap- 
plied in the field Syn gLOcht.t^u 


cal prospecting. 

geochemical fheka Any areal geo- 
logical enuty that is distinguisha- 
ble on the basis of trace-element 
composition, radioacuvity, or 
other geochemical property 
geochemical prospecting gech 
chemical exploration. 
geochesoistry (ge-o-chem'-is-try) 
The study of the distnbution and 
amounts of the chemical elements 
in minerals, ores, rocks, soils, wa- 
ter, and the atmosphere, and their 
arculation in nature, on the basis 
of the properties of their atoms 
and ions, ^so, the study of the 
distribution and Abundance of 
isotopes, including problems of 
nuclear frequency and stability in 
the universe A major concern of 
geochemistry is the synoptic 
evaluation of the abundance of 
the elements m the earth's crust 
and in the major classes of rocks 
and minerals 

geochron (ge'-o-chron) An mtervai 
of geologic time corresponding to 
a Iithastratigraphic unit 
geochronoiogic interval tge'-o- 
chron-o-log'-ic) The lime span be- 
tween two geologic events 
geochronoiogic unit tieologic-ume 
unit 

geochronology (ge -o-chro-nol'-o- 
gy) Study of time in relationship 
to the history of the earth, esp by 
the absolute age and relative dat- 
ing systems developed for this 
purpose Cf geochronometry 
Syn geologic chronology 
geochronometry (ge -o-chro-nom'- 
c-try> Measurement of geologic 
time by geixhionologic methods. 



esp. ndtometric dating. Cf; geo- 
chronology. 

geocoBiBoloiipr (ge'-o-cos-mor-o- 
gy) The science that deals with 
the ongin and geologic history of 
the earth* including its planetary 
attnbutes (shape* mass* density, 
physical fields, roution, locatioo 
of poles); the influence of the solar 
system* the galaxy, and the uni- 
verse on the geologic develop- 
ment of the earth; and the maten- 
ol interaction between the earth 
and the universe Syn geoastrono- 
my. 

geode (ge'-ode) A hollow more or 
less globular body, up to 30 cm or 
more in diameter, found in certain 
limestones and volcanic rocks, 
and rarely in shales Significant 
features include a thin outer layer 
of dense chalcedony; partial fill- 
ing by inward-projecting crystals, 
generally quartz or calate but 
sometimes barite or oelestite; and 
evidence of growth by expansion. 
Unhke a druse a geode is separa- 
ble from the rock in which it oc- 
curs and Its crystals are not of the 
same minerals as those of the en- 
dosmg rock. Cf: v^g. 
geodesic line (ge-o-dcs'-ic) A line 
of shortest distance between any 
two points on any mathemaucally 
defined surface. 

geodesy (ge-od'-e-sy) 1. The 
science coocemed with determi- 
oatiofi of the size and shape of the 
earth and the precise locatioo of 
poinu on Its siu’fooe. 2. The deier- 
minatioii of the gravitatsonal field 
of the earth and the study of tem- 
poral vanatkMia such as earth 


tides, polar motion, and rotatioD. 

Qnimfitics defia^ the honzan^ 
poeitioo of a point on an ellipsoid 
of reference with respect to a spe- 
cific geodetic datum, usually ex- 
pressed as latitude and longitude. 
The devatiOD of a point is also a 
goodeik coordinate. 
goodeCk snrveylng Surveying in 
which account ts taken of the fig- 
ure and stzr of the earth and' cor- 
rections are made for earth curva- 
ture; the applied sdcnce of geode- 
sy It is used where areas or dis- 
tances involved are so great that 
results of desued accuracy and 
precision cannot be obtained by 
plane suneiying. Syn: geodetic en- 
gateertng. 

geodyaamkt (gt'*o^y‘Uam'*4cl) 
The branch of sciencr that deals 
with the forces and processes of 
the earth*! interior. 

Ctodynamics Pknlect An tntema- 
tionai program of nscarch (1971- 
1977) of< the dynamics and dy- 
namic fnstory of the earth, with 
emphasis on deep-seated geologic 
cal phenomena, csp. movement 
and deformations of the htho- 
sphere. 

g e ulint tn i e (ge-o-lnic'-ture) getnw- 
ture. 

gpogsaty (gr^^uo-sy) An llth- 
oentunr Uxm for a s dc n c e no 
couotittg lor the origin, dlstribii- 
tkm, and s equenc e of minerds 
and rocks in the enrth's ennt The 
term was superseded by geokgy 
as eariy idem were ibnnrtfmBit h 
baa become re st r icted to hkrelnte 
kaowled^r ol ifmcHthu m diteiact 



irom the theoretical and specula- 
tive reasootiig of geology, 
geogr a phic oester (ge-o-graph'-tc) 
The point on which an area on the 
earth's surface would halanoe if it 
were a plate of uniform thickness 
G.e. the center of gravity of such 
a plate). The geographic center of 
the conterminous U.S. is in the 
eastern part of Smith County, 
Kansas Oat. 39*S(rN. long. 
98*35*W); the geographic center 
of North America is in Pierce 
County, N.D., a few miles west of 
Devils Lake. 

geographic cycle cycle of erosion. 
geographic province A large region 
all parts of which are character- 
ized by similar geographic fea- 
tures Cf: physiographic province 
geography (ge-og'-ra-phy) The 
study of all aspects of the earth's 
surface including its natural and 
political divisions, the distribu- 
tion and differentiation of areas 
and. often, man in relationship to 
his environment. See also: physi- 
cal g^raphy 

geohydrolo^ (ge'*o-hy-droI'-o-g>') 
A term, often usM interchange- 
ably with hydrogeology, zdcTniig 
to the hydrologic or flow charac- 
tenstics of subsurface waters. It is 
also used in reference to all hy- 
drology on the earth without re 
stnetion to geologic aspects, 
gaoiii (ge'-otd) The figure of ihe 
earth considered as a sea-level 
surface extended continuously 
through the continents. It is a 
theoretically continuous surface 
that is peipeiidicular at every 
point to the direction of gravity 


(the plumb line). It is the surfece 
of reference for astronomical ob- 
servations and for geodetic level- 
ing. 

geologege (ge-ol-o-gese') Literary 
style or jargon peculiar to geolo- 
gists. 

geologic (ge-o-log'-ic) geological 

geologic age 1. The age of a fossil 
organism, or of a geologic event 
or feature, referred to the geologic 
time scale and expressed in terms 
of years {absolute age) or of com- 
parison with the immediate sur- 
roundings (relative age)\ an age 
datable by geologic methods. 2. 
The term is also used to empha- 
size the long-past penods of time 
in geologic history, as distinct 
from present-day or histone 
times. also- age, 

geologiail (ge-o-log'-i-cal) Pertain- 
ing to geology. The choice be- 
tween this term and geologic is 
optional, and may be made ac- 
cording to the sound of a spoken 
phrase or sentence. Geological is 
generally preferred in the names 
of surveys and societies, and in 
English and Canadian usage. 

geological oceanography That as 
pect of the study of the ocean that 
deals with the ocean floor and the 
ocean-continent border, including 
submarine relief features, the geo- 
chemistry and petrology of the 
sediments and rocks of the ocean 
floor, and the influence of seawa- 
ter and waves on the ocean bot- 
tom and its materials. Syn: nut- 
line geology. 

ge<^og|c<liiiiate vnit An inferred 
widespread damatic episode do- 
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geologic-time unit 


fined from a subdivision of Qua- 
ternary rodcs, e.g glaciation, in- 
terglaaation, stade, and inter- 
static. 

geologic CNitenm 1. A composite 
diagram that shows in columnar 
form Che sequence of stratigraphic 
units of a given locality or region 
so arranged as to indicate their 
relations to the subdivisions of 
geologic time. See also: columnar 
section. 2. The sequence of rocks 
portrayed in such a column Cf 
geologic section 

geologic hazard A geologic coodi- 
tiofn or phenomenon that presents 
a nsk or is a potential danger to 
life and property, either naturally 
occurring (e.g. earthquakes, vol- 
canic eruptions) or man-made 
(e.g. ground subsidence, sea- wa- 
ter intrusion) 

geologic high An oil-field term for 
a structure on which rocks occur 
at a higher position than in the 
surrounding area. Cf: high. 
geologic history The history of the 
earth and its inhabitants through- 
out geologic time. It includes ail 
conditions, processes, and events 
from the b^inning of the planet 
to the present. Syn: earth history. 
geologic mop A map on which is 
recorded the distributiOD. nature, 
and age relationships of rock 
units and the occurrence of struc- 
tural features. 

geologic province A large region 
characterized by similar geologic 
history and devdopment. 
geologic range stratigniphic range. 
geologic recoiti The ^documents'* 
or ‘•archives** of the history of the 


earth, represented by bedrock, 
fcgolith, and the earth's mor- 
phology; the rocks and the acces- 
sible solid part of the earth. Also, 
the geologic history based on in- 
ferences from this record See 
also: stratigraphic record, 
geologic thermometer geother- 
mometer 

geologic thermometry Measure- 
ment or estimation, by direct or 
indirect methods, of the tempera- 
tures at which geologic processes 
occur or have occurred in the 
past; e.g. the determination of the 
temperatures at whn'h rocks and 
minerals crystallized within the 
earth's crust 

geologic time The time extending 
from the end of the formative 
penod of the earth to the begin- 
ning of human history; the part of 
the earth's history that is record- 
ed in the succession of rocks The 
term implies extremely long dura- 
tion or rei loteness in the past, al- 
though no precise limits can be 
set 

geologic time scale An arbitrary 
chronologic arrangement of geo- 
logic cveots. commonly presented 
ID chart form with the oldest 
event and time unit at the bottom 
and the youngest at the top. 
geologlc^tiaw anit A span of con- 
tinuous time tn geologic history, 
during which a corresponding 
chronostratigraphic unit was 
formed; a division of time distin- 
guished on the basts of the rock 
record. Geologic-time units in or- 
der of decreasing magnitude are 
eon, era, period, epoch, and age. 
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Syn: geochronologic unit: time 
unit 

geologist (ge-ol'-o-gist) One who is 
trained in and works in any of the 
geological .s^igDces. 
geology The study of 

the planet earth— the rnatenala of 
which It IS made* the processes 
that act on these materials, the 
prriducts formed. alfl|*‘the history 
of the planet and its life forms 
since Its ongin. See also earth 
science, geoscience, historical 
geoiogv, physical geology. 
geomagnetic (ge' -o-mag- net"-ic 1 

Pei taming to the magnetic field of 
the earth 

geomagnetic poles The points of 
emergence at the earth's surface 
of the axis of the geocentnc mag* 
netic dipole that most closely ap- 
proximates the earth's magnetic 
held. See aiso' magnetic poles. 
geomagnetic reversal A change of 
the earth's magnetic field between 
normal polarity and reversed 
polarity. Syn: magnetic polarity 
reversal: magnetic reversal 
geomagnetism (ge-o-mag'-net ism) 
The magnetic phenomena exhibit- 
ed by the earth and its atmos- 
phere; also, the study of such 
phenomena. Syn: terrestrial mag- 
netism. 

geomechaaics (ge'* >meNchan'-ics) 
That branch of geology dealing 
with the response of earth maten- 
als to the application of deform- 
ing forces and embraang the fun- 
damentals of structural geology, 
geomorpbk (gCK>-mor'-phic) I. 
Pertaining to the form of the earth 
or of Its surface features; e.g. a 


geomorphk province. 2. Pbrtaiii- 
ing to geomorpbology; geomor- 
phdogic. 

geonorplilc cycle cycle of eroskm. 
geomorphogeny (ge'-o-mor-phog'- 
e-ny) The part of geomorpbology 
that deals with the origin and 
development of the earth's surface 
features. 

ficomorphology (ge'-o-mor-phol'- 
o-gy) 1 The science that treats the 
general configuration of the 
earth's surface; specif, the study 
of the clas$iHcation« descnption, 
nature, ongin, and developmcui 
of landforms and Jheir relation- 
ships to underlying structures, 
and the history of geologic 
changes as recorded by these sur- 
face features. 2. The features dealt 
with in, ur a treatise on, geomor- 
phology, e.g. the geomorphology 
of Texas. — Syn: physiography. 
gcopatal (ge-o-pet'-ai) Pertaining 
to any rock feature. e.g. cross- 
bedding, that indicates the rela- 
tion of top to bottom at the time 
of formation of the rock, 
geophone (ge'-o-phone) A seismic 
detector, placed on or in the 
ground, that responds to ground 
motion at its point of locatuxi. 
Syn: Jug: pkkup 

geophysical apkmkm (goo* 
phys'-f-caO The use of geophysi* 
cal techniques— ckctric, gravity, 
magnetic, seisink, or thermal — in 
the search for ecoooinically valua- 
ble hydrocarbons, mineral depos- 
its, or water supplies, or to gather 
infonnatiOD for engiiieenog pro- 
jects. 

■Mphjnkal NTwy The uw of one 
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(n: more geophysical techniqiiesiii 
geophysical exphraikm, 
geophyalciat (geK>*phys'-i-dtt) 
One who studies physical 
properties of the earth, or applies 
physical measurements to g^og- 
icai problems; a specialist in geo-^ 
phvsta. 

geophysics (gc-o-phys'-ics) Study 
of the earth by quantitative physi- 
(.aJ methods There are numerous 
R.l«eaa)tie!» within the field. e.g. 
seismology, tectonophysacs. engi* 
neenng geophysics, 
geopremred aquifer (ge-o-pres'- 
sured) A term used for an aquifer, 
esp m the Gulf Coast, in which 
fluid pressure exceeds normal hy* 
drostatic pressure of 0.465 pound 
per square inch per foot of depth, 
geoscieiicc (ge-o-sd'-ence) 1 
geology 2 earth science 
geosphere (ge'-o-sphere)l The lith- 
osphere. 2, The lithosphere, hy- 
drosphere. and atmosphere com- 
bmed. 3 Any of the so-called 
spheres or conceotnc layers of the 
earth 

geostatk pressure (goo-stat'-ic) 
The verticd pressure at a point in 
the earth's crust caused bv the 
weight of the overlying rock Syn. 
luhostatic pressure: rock pressure*. 
gcosttture (ge^o-su'-ture) 1. .A 
boundary zone between contrast- 
ing tectonic units of the earth's 
crust; in many places a fault 
which probably extends through 
the enure thickness of the crust 2. 
A place where two continents 
have come together. — Syn; geo- 
fracture, 

ge os^n cl lnal tge-o-syo'-di-nal) n. 


The original, now obsolete, term 
for geosyncline. adj Pertamuig 
to a geosyncline 

geosyndinal cycle omgenic cycle 
geoaynclinal prism The load of 
sediments that accumulates, often 
to great thicknesses, in the down- 
warped part of a geosyncline, bav- 
mg a shape simila’* to that of a 
long, plano-convex prism whose 
convexity is at the floor. Of. clas- 
sic wedge 

gmyncline (ge-o-syn'-dine) A 
large troughlike or basinlike 
downwarping of the earth's crust, 
in which a thick succession of 
sedimentary and volcanic rocks 
accumulated. A geosyncime may 
form m part of a tectonic cycle lo 
which orogeny follows. Cf : mobile 
belt Ant* geanticline 
geotechnics (ge-o-tech'-nics) The 
application of scientific methods 
and engineering pnnciples to the 
matenais of the earth's crust for 
the solution of engmeenng prob- 
lems It embraces the fields of soil 
mechanics and rock mechanics, 
and mai.y of the engineering as- 
pects of geology, geophysics, and 
hydrology. 

geotectonic (ge'-o-tec-ton'-ic) tec- 
tonic. 

geothermal (ge-o-tbtr'-mal) Per- 
tauiing to the heat of the interior 
of the ea>^h Syn: geothermic. 
geothermal energy Energy that 
can be extracted from the earth's 
internal heat. 

geothennal gyadieul The rate of in- 
crease of temperature in the earth 
with depth. The gradient diflere 
from place to place depending on 
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the heat Row in the region and the 
thermal conductivity of the rocks 
The average geothermal gradient 
approximates 2S*C/km of depth 
geothermal beat flow The amount 
of heat energy leaving the earth 
per cm2 /sec, measured in calo- 
nes/cm2/sec The mean heat flow 
for the earth is about 1 5jt;0 1^ 
microcalones/cm2/sec, or about 
I 5 heat-flow units Heat-flow 
measurements in igneous rocks 
have shown a linear correlation 
between heat production in rocks 
and surface heat flow The heat 
production is due to the presence 
of uranium, potassium, and then- 
um Syn heat flow 
geothermometer (ge'-o-ther-mom - 
e-ter) A mineral or other feature 
of the^rocks that forms within 
known thermal limits under par- 
ticular conditions of pressure and 
composiuon and whose presenu 
thus denotes a limit or a range for 
the temperature of formation of 
the rndosing rock Examples are 
the filling temperatures of fluid 
inclusions, and the (hermai din- 
coloration of spores and cono- 
ilfuils Syn giologtc thermometer 
geothermometry Cge -o-thcr 
mom e-try) 1 The study of the 
earlh*s heat, including its effect 
cm physical and chemical prcK- 
esses 2 Determination of the 
temperature of chemical equili- 
biation of a rock, mineral, or 
fluid 

gevser (gev'-ser) A type of hot 
vpnng that intermittently erupts 
jets of hot water and steam, the 
result of ground water coming 


intocootact with rock hot enoii^ 
to create steam under oonditioiii 
preventmg free arculation 
geyser baaiB A valley that contains 
numerous spnngs, geysers, and 
steammg f^ures fed by the same 
ground-water flow 
geyaerite (gey'-ser-ite) A syn of 
vhceous sinter, used esp for the 
loose or compact incrustation of 
opaline silica deposited by 
precipitation from the waters of a 
geyser 

geyser pipe The narrow tube or 
well of a geyser extending down- 
ward from the surface pool 
geyser pool The comparatively 
shallow pool of heated water or- 
dinanly contained in a crater or 
mound of sinter at the top of a 
gevser pipe 

ghost 1 A faint indication of a 
structure *uch as a crystal ot fos- 
sil, more or less obliieiHted by 
diagenesisor lepiaoement 2 Sav 
mic energy that travels upward 
from a prc^fihng shcr and then i« 
reflected downwaid at the base of 
the wfttthenrg zone or the *ur 
lace 

$ 9 antfsm tgv'-ant-ism 1 (pgantism 
giant’s kettle A t^yiindnca! hole 
bored id bedrock beneath a gla- 
cier by water falling through a 
deep moulin cr bv boulders 
rotating in the bed of a mdtwater 
stream Syn g/acKi/ pothole^ 
giant's cauldron. 

gibnsite tgibbs'-ite) A mineral, 
AlfOH)! It IS the pnnapal con- 
stituent of many bauxites 
gigantism (gi'-gan-tism) In ^ants 
and animals, development4o ab- 



Qonnally large size as a result of 
excessive growth 

gUsooite One of the varieties of 
natural asphalt having a black 
color, brilliant luster, brown 
streak, and conchoidal fracture 
Syn uintahite, 

glnUe (gir'<dle) 1 In structural pe- 
treriogy, on an equal-area projec- 
tion, a belt of concentration of 
points representing onentations 
of fabric elements 2 Fhe outer 
edge of a fashioned gemstone, 
which is grasped by the settmg or 
mounting 3 The region of over- 
lap of the two valves of a diatom 
fmstule 4 The margmal band en- 
circling the shell plates of a chi- 
too 5 In vertebrates, that part of 
the skeleton that connects front 
or hind limbs to the axial skele^ 
too 

Gish-Rooney method In dectncal 
prospecting, the ase of a double 
k.ominutator to reverse penodical- 
]\ the direction of flow of current 
m both power and potcnunl leads 
to eliRunate earth Lurrens potto 
Hals 

idtology (gi-tor-o-g>) A term in 
creasingl> in use, esn Europe, 
to de'cnbe the stuJv >f ore- 
deposit genesis in the hroade&t 
sense, inc'udirg cheiric^i, ther 
niod)n<unic, petrologiuii ano 
economic disciplines Ftymol 
French 

gizzard stone gastmlitk 
glacial (gla'-cial) t Pertaining to 
the activities of glaciers, or to the 
features or matenais produced 
thereby 2 Pertaming to an ice 
age or a region of glaaati^in 


glacial boulder A large rock frag- 
ment that has been transported 
by a glaaer Cf erratic 
glacial canyon A deep valley erod- 
ed by a glacier, having a U-shaped 
cross profile and tributary gorges 
entenng at levels well above the 
canyon bottom 

facial cycle 1 The ideal case of 
glaaation contmiimg so long un- 
der fixed dimattc conditions that 
glacial erosion would be complete 
and replaced by nonnal erosion 
2 A major globfd climatic oscilla- 
Uon of the order of 100,000 years, 
developed within an ice age 
glacial drift Dnfi transported by 
glaaers or icebergs 
glacial epoch Any part of geologic 
time, from Precambnan onward, 
in which glaciers covered a much 
larger total area than those of the 
present day. specif the latest of 
the gJaaal epochs, known as the 
Pleistocene Epoch Syn glacial 
period ice age 

glacial er>dkioD Reduction of the 
earths su face as a result of gnnd- 
ng and scounng b> glacier loe 
anned with rock fragments, 
tog^thc^r with the erosive action of 
rreJ* Jvaler streams 
giacial erratic ermtu 
glacial geology 1 The stu>l> of the 
geologic L res and effects re- 
sulting from erosion and aeposi- 
Don by glaaers and ice cheats Cf 
glaciology 1 The fditures of a re- 
gixyn that has undergone glacia- 
tion — Syn glaaogeoU/gv 
gladal groove A funowcutmbed- 
rock by the abrading action of 
rock fragments embedded in a 
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gjackr. It is laqger and deeper 
than a glaekd Mthatkm. 
tJacMlahe 1. A lake partly or en- 
tirely led by mdtwater, or lying 
oil iJacwr ioe and due to differen- 
tial melting. 2. A lake hdd in by 
a mofainal dam. 3. A lake occu- 
pying a bedrock basin produced 
by glacial erosion, e.g. a arqut 
hke. 4. kettk lake. 5. glacial 
lake. 

glacial lobe L A large tonguelike 
protrusion from the margin of an 
ice sheet. Cf: outlet glacier. 
flariai maxiania The time or posi- 
tion of the greatest advance of a 
glacier, or of glaacrs (such as the 
greatest eatcnt of Pleistocene 
glaciation) Ant: glacial mini- 
mum. Syn: glacuMtum limit. 
gladalauH moulin. 
glacial mkdmmm The tune or posi- 
tion of the greatest reirrat of a 
glacier. Ant: glacial maximum. 
glacial plate A ptein formed by the 
direct action of glacier ice. 
glacial poliah The smtioth, eveu 
surface produced on bedrock by 
the movemenc of abrasive- laden 
glacial ice 

glacial rmsakNi A decrease in the 
length of a glacier, i.e. a backward 
dtsplacetnent of the terminus, ow- 
ing to melting ejuxeding the rate 
of glaicier flow Syn: glacial re- 
treat 

i i a ctel retr ea t gladal recasum. 
gtectel aoMT The eroding aetton of 
a gteoer . including the removal of 
suiflciai material and the abrasioo 
and pohiteng of the bedrock sur- 
teoe by rodi fnismta dragged 
along by the ioe. 


glacial ftairway A glaciated vall^ 
whose floor rises in a series of ir- 
regular steplike benches, 
ghyctol striae Glacial striations. 
gteetel itriatioa One of a series of 
fine paralld straight lines cut on 
bedrock by rock fragments em- 
bedded at the base of a moving 
glaaer. or cut on the rock frag- 
ments themselves. Cf: glacial 
groove. Syn: glacial scratch. PI: 
gladal striae. 

gteetel trough A deep, steep-sided 
V-shaped valley leading down 
from a cirque, and excavated by 
an alpine glacier that has wid- 
ened. deepened, and straightened 
a preglaaal river valley: e.g. 
Yosemite Valley, Calif.^ 
glaciated (gla'-ci-at-ed) Said of a 
formerly glacier-covered land sur- 
face. esp. one that has been modi- 
fied by the action of a glacier or an 
ICC sheet. 

gtadation (gla-d-a'-tion) 1. The 
formation, movement, and reces- 
sion of glaciers or ice sheets. Syn: 
glacienzation. 2. A collective 
term for the geological processes 
of glaciai activity and the result- 
ing effects on the earth*s surface. 
3. A climatic episode during 
which extensive glaciers devel- 
oped. attained a maximum, and 
receded. 

glaetetioB limit 1. The lowest alti- 
tude in a given locality at which 
gladers can develop. 2. gladal 
maximum. 

itaeke (gla'-dcr) I. A large mass 
of ioe formed on tend by theoiNn- 

Mnd of 
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ward due to the atress of its own 
weight and aurvivuig from year 
to year Seealso aipineglaaer,ice 
sheet, §ce cap 2 A streamlike 
landform appearing or moving 
bke a glacier, e g a rock glacier 
— Etvmol French glace, **ice\ 
froiL Latin glacm, 
glacier band The appearance of 
one of a senes of more or less ex- 
tensive layers or lenses, on or 
within a glaaer> that differ visibly 
!0 color or texture from the adja- 
cent matenai It may cooAtst of 
ice firn, snow, rock debns, dirt* 
o game matter or any mixture of 
these matenals 
gladm' burst glacier flood. 
glaoeret (gia-oer-et*) A very small 
glacier on a mountain slope or in 
a cirque* as in the Sierra Nevada, 
Calif , a miniature alpme giaaer 
Cf cirque glacier 
glacier flood A sudden release of 
mdtwater fiom a giaaer or gla- 
aer-dammed lake, formed by the 
melting of a dramage channel or 
bv subglaaai volcanic activity It 
may result in a catastrophic flood 
Syn giaaer burst 
glacier flow The slow downward 
or outward movement of the ice 
in a <daaer. due to the force o' 
gravity igranty flow) Defonna 
tion withm the loe, by tntragranu- 
lar gliding, gram-boundary ou- 
gration, and recrvstaUization is 
mvolved, usually vnth slidmg of 
the glacier on its bed It is usually 
CKpresmd in meters per day or 
year 

lladm lee Any loe that f onm m or 
waa oBcc a part of a giacMr m- 


duding land ice that is flowmg or 
that shows evidenoe of having 
flowed, and glaoer-denved loe 
floating m the sea 
giacieriautkai (gla'-aer-i-za'-oon) 
In British usage, approximatdy 
equivalent to glaciation, in the 
sense of the gradual oovermg of a 
land surface by glaoers or loe 
sheets 

glacier lake Water held m place by 
the damming of natural dramage 
by a glacier or ice sheet, as a lake 
ponded by glancr ice advancing 
acrossa v^ey, or occurring along 
the margin of a contmental ice 
sheet Cf progtacial lake. Syn 
glacial lake marginal lake, we- 
Cammed lake. 

glacier nulk A stream of turbid, 
whitish meltwater containing 
rock flour in suspension 
glader table A large block of rode 
supported by an ice pedestal that 
nses from the surface of a giaaer 
St oci^urs where the mdtmg of the 
giaaer is retarded by the insuUi- 
txon effect of the ro(^ 
glader theory The theory, first 
propounded about 1840 and now 
universally accepied, that the 
dnft was deposited through the 
agency of glaaers and ice sheets 
moving slowly from higher to 
lower latitudes duiing the Pleuto- 
oenc Epoch 

glader tongm A long narrow ex- 
tensftoo of the <owcr part of a gla- 
cier 

glader well moaim. 
glacier wind A cold wind blowing 
off a glacaer or ont of loe caves m 
aglaiw froot 



Pcrt ami ng to meltwiter stmiiis 
lloimg from glbckn or to the 
deposits mede by such streams. 
Syn: JhtvioglaeiaL 
dhNio-iKslaay (ghi'-ci-o-i-sos'-ta* 
sy) The attte of hydrosutic equi- 
Kbrium in the earth’s crust as in- 
fhieoced by the weight of glader 
ioe. 

g toc io I ncMStrinc (gla'-ci-o4a-cus*- 
trine) Pertaining to, derived from, 
or deposited in glacia) lakes; esp. 
said of landforms and deposiU 
such as kame deltas and varved 
sediments. 

gladology (gla-d-ol'-o-gy) The 
study of ail aspects of snow and 
ioe; the aacnoe that treats all 
prooesaes associated with solid 
ensting water. 

ghmes A mineral that has a 
splendent luster; eg. chskodte, 
or copper glance, 
glaaa 1. A sute of matter inter- 
mediate between the dose- 
packed, highly ordered array of a 
crysud. and the poorly packed, 
highly disordered array of a gas. 
Most glasses are supercooled liq- 
uids. i.e.. metastable, but there is 
no break in the change in proper- 
ties between the metastable and 
stable states. The distinction be- 
tween glass and hquid is on the 
hB.sis of viscosity 7. An amor- 
phous product of tlK .^pid cod- 
ing of a magma It may constitute 
the whole rock (e.g. obsidian) or 
only part of a groundmass. 
gbM sand A sand that is suitable 
for glassmaking because of its 
high sthca content (93-99 -f %) 


and its low content of iron oxide, 
ehromiuDi, oobalu and other 
oakscanta. 

ifam sponge Popular term for a 
dam of Poiifm (sponges) in 
wUdi the skeletal framework 
ooDttsts of six-rayed spicules of 
dlica. Syn: hyahipong^ 
glanharitf (glau'-ber-ite) A brittle, 
ligbt-oolored, monodiiiic miner- 
al: Na 2 Ca(S 04 ) 2 . It has a vitreous 
luster and saline taste, and occurs 
in taline residues, 
laaahfrt tall (Olau'-ber’s) 
mimbiUu. 

giaaoooite (glau'-co-nite) A green 
mineral, dosdy related to the 
micaa and essennally a hydrous 
potasnum iron silicate. It is com- 
mon in sedimentary rocks from 
Chmhrian to the present, and ia 
abundant in grtensand. It is an 
indicator of very slow aedimenta- 
tkm. 

glaueottitk sondsloDe (gkau-oo- 
nir-ic) grtensand. 
gtanoophane (ghm’-co-phane) A 
blue fibrous or prisroati'i. mono- 
climc mineral of the amphibole 
group. Na 2 (Mg.Fe ♦ 2)3Ai3SisC)22 
ii>H) 2 . It occurs only m crystal- 
line schists resulting from region- 
al mecamorphism of sodium-rich 
igneous rocks. 

G layer The seisnuc re^on of the 
earth's intenor bdow 5160 km.; 
the iimer omre. It is a part of a 
dassificatimi of the earth’s tnteri- 
or made up of layers A to O. 
Together with the F layer, it is the 
equivalent of the lower core, 
glide direction The direction of 
ghding along g/ide planes m a 



minenl. 

gittdt pliM A tynmetry dement in 
a ciystal that idatei parts on op> 
posite ddet hy reflectioo plus 
translatioo paralld to the phme. 
The possible translation compo- 
nents associated with a 
pla&r must oorrespond to one half 
of a lattice translation. Syn-Jrans- 
latum plane. Cf : glide direction. 
gUdiog Slip or movement along 
certain lattice planes in crystalline 
substances, produced by defor- 
mation and characterized cither 
as translation gliding or twinglid- 
mg. 

glint An escarpment, particularly 
one produced by the outcrop of a 
dipping resistant formation. Ety< 
mol: Norwcgiao. 

gUaf lake K lake formed along a 
glmt, esp. a long, narrow glacial 
lake occupying a basin excavated 
in bedro^ where a glacier is 
dammed by an escarpment, 
gkibal tactooica ^glob'-al) Tecton- 
ics on a global scale, such as tec* 
tonic processes related to very 
large-s^e movement of material 
within the earth; spedf new glo- 
bal tectonics. Cf. megatectonks 
glnblger^ ooze (glo'-b!g-er-t*-na 
[gJo'-bij-a-ri'-na]) A deep-sea 
pelagic sediment cootainmg at 
least 10% foraminifera) tests, 
predominantly of the genus 
Ghbigenna. It is calcare^^us. and 
a particular type of foraminifera! 
ooze. 

globular (glob"-u-iari spherulitic. 
globolar prcdectioo A map projec- 
tion (natber conformal nor equal- 
area) representing a hemisphere 


upon a plane paralld to its base. 
the point of projection being 
remold to a point outside of the 
opposite surf^ of the sphere, 
llie equator and central meridian 
are stnught lines intersecting at 
right angles; all other meridians 
and panels are circular arcs. 
The projection is an arbitrary dis- 
tribution of curves coovenicotly 
constructed; distance and direc- 
tions can neither be measured nor 
plotted. It is commonly used in 
pairs in atlases. 

Ghmiar Chailsnger A research 
ship specially designed to obtain 
long sediment cores by drilling 
mto the ocean floor. It ts used in 
the Deep Sea Drilling Project 
glory hole A large open pit fnm 
which oreis being or has been ex- 
tracted. 

gioasopterhi (gios-sop'-ter-id) n. 
The informal name for the fossil 
gymnospenn genus Giassopterts 
Hod Its allies whose foliage is 
common in the Peinuan of the 
Southern Hemisphcre.--adj Per- 
taming to >-ucb a plant or plant 
assemblage 

glcwing avalanche ash Jhw. 
glowing cloud nu^ ardtnie 
gneiss (nice) A foliated rock 
formed by regional metamoi- 
pbism» in which bandit or lentuJes 
of granular minerals alternate 
with bands I^nriticlcs of mmerals 
with flaky ot dongate pnsniatic 
habit. Generally less than 50% of 
the mineral.*^ show preferred par- 
allel orientation Although gneiss 
IS oommoii^y fddspar- and 
quartz-rich, mineral composuion 
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Is not an csseotial fktor in its 
definition. Varieties are distin- 
gutshed by texture (e.g. augen 
gneiss), characteristk minerals 
^.g. hmblende gneiss), or gener- 
al composition aud/or origin <e.g. 
granite gndss). See also, gneissk; 
gneksoid 

gaeiaslc (gnds8*-ic) Potaining to 
the texture or stnicnire typical of 
gneisses, with foliation that is 
more widely spaced, less marked, 
and often more discontinuous 
than that of a schistose texture or 
structure. Cf* gneisaoid 
gaeiasoid (gnass'-oid) Pataining 
to a gneiasiike structure or texture 
that is not the result of meta- 
morphic processes, e.g. viscous 
magmatic flow forming a gneiss- 
oid granite. Cf: gneissic 
gaeiaaose (gnass-ose') An ambigu- 
ous term, which may mean cither 
gneissic or gneissoid Its use is 
discouraged 

goetUte (goc'-thite) A yellow, red, 
or brown imneral, FeOtOH). It is 
the commonest constituent of 
much limomte, and occurs csp. as 
a weathering product m goxsans^ 
goM A soft yellow mineral, the na- 
tive metallic donent Au. Specific 
gravity of pure gold is 19.3 It is 
oftofi naturally alloyed with sil- 
ver, copper, or other metals, and 
is found as nuggets and giains in 
gravels, and in veins associated 
with quartz. See also: electmm. 
fgM dust Fine flakes or partides of 
gold, such as those obtainod in 
placer mmtng. 

iMiHteUt*s plutte rale The 
most fsmous of several modifica- 


tions oi the fundamental Gibbs 
phase rule. It assumes that two 
variables (taken as pressure and 
tonperature) are fix^ extcnially 
and that consequently the num- 
ber of phases (minerals) in a sys- 
tem (rock) will not generally ex- 
ceed the number of compooents. 
Syn: mineraiogical phase rule. See 
also: phase rule. 

geldstnac A tnmsluceot, reddish- 
brown glass containing a multi- 
tude of tiny thin tetrahedia or 
hexagonal platdets of metallic 
copper, which exhibit bright re- 
fle^ons and produce a popular 
imitation of aventunne. 
Goudwaaa (Good- wa'-lla) The late 
Paleozoic aupercontinent of the 
Southern Hemisphere, named by 
Siiess for the Omdwana System 
of India. The present-day south- 
ern continents are bebeved to be 
fragments that have separated 
from each other by continental 
displacemeni Cf: LaurasuK Fan- 
gea. Var- Gondwanaland 
goaiatite (go'-ni-a-titc) An am- 
monoid cephaiopod typical of the 
Devonian and Carboniferous, 
characterized geoeraily by a shell 
having sutures of angular appear- 
ance with oght undivided lobes, 
goutometer (^m-om'-e-ter) An 
instrument for measoring the an- 
gles between crystal faces 
GOR gas-oil ratia 
gorge 1. A nanow. deep valley 
with nearly vertical rocky walls. 
2. A narrow defile or passage be- 
tween faiUs or mountains. — Ely- 
mol: French. *Throat**. 

•Bomn (gos*-san) An iron-bearing 



weathered product overlying a 
■uifide deposit It is formed by the 
oxidation of sulfides and the 
leaching-out of the sulfur and 
most metals, leaving hydrated 
iron oxides and rarely sulfates. 
Syn: iron hat Also spdUed: goz- 
zan. Cf: oxidized zone. 
gouge I . A thin layer of soft earthy 
fauh goage along the wall of a 
vein, which the miner can readily 
**gouge** out. 2. crescentic goi^ 
ipaben (gra'-ben) An elongate, 
relatively depremed crustal unit 
or block that is bounded by faults 
on its tong sides It is a structural 
form, which may or may not be 
geomorphologically expressed as 
a rift mlky. Etymol. German. 
‘*ditch’*. a: hmt 
grab sample 1. A sample of rock or 
sedhnent taken more or less indis- 
criminately at any place. 2. A 
subaqueous sample of bottom 
aedinient obtained by an mstru- 
ment with movable jaws that 
dose after being dropped to the 
bottom. 

grade 1. The continuous descend- 
ing curve, or longitudinal prohle, 
of a stream channel, which every- 
where is just steep enough to al- 
low the stream to transport the 
load of sediment available to it. 2. 
A particular size range of paiti- 
dea of soil, sediment, or rock; a 
unitof agmdr jcola 3. Ther^ 
dve quantity or percentage of ore- 
mineral content in an orebody. 
S^: tenor. 4. metamorphk 
pada 3. A dassiflcatioD of coal, 
baaed on degree hf purity. i.e. 
qumtity of a^ left aftm burning. 


Cf: rank 6. A group of organ- 
isms, all at the same or a similar 
levd of organizatioo or advance- 
ment. 7. The degree of inclmation 
of a road, railroad, emhankment. 
or other structure, expressed as a 
ratio, fraction, or percent, his 
synonymous with gradient as 
in geomorphology, 
graded 1. Said of a land surface on 
which erosion and depositkin are 
so well balanced that a general 
slope of equilibrium is main- 
tained. Syn: at grade 2. A geo- 
logic term referring to a sediment 
or rock containing partides of es- 
sentially uniform size. Syn: sort- 
ed 3 An engmening term for a 
soif or sediment consistmg of par- 
ades oi many sizes, or having a 
unifonn distnbutioii of parades 
from coarse to fine. This usage is 
essentially the oppemte of the 
geologicaL 

graded bedding A type of bedding 
in which each layer displays a 
gradual change in particle wot, 
usually from coarse at the base to 
fine at top. It may form under 
conditions in which the vdodty 
of the prevailing current dedined 
inagradualmanner.asbydepori- 
tion from a an^ short-lived tUT' 
bidity current 

g raded profile proflie ef eguiUhri- 
urn. 

gyadad aborditte A shoreline that 
has been straightened or simpli- 
fied hy the formation of barrien 
across embayments and by the 
cutting-back of headlands, with a 
vertical pro^ on which the ener- 
gy of incoming waves is oooplel^ 



ly abtofbed; t shordine with a 
vertical pro/Ue of equiiibnum, 
graded doge The downitream 
gradiat of a graded stream; it 
permits the most effective trans- 
port of load and is r ep r esented 
by the profile of equilibnum, 
graded stream A stream in eqiuhb- 
rium. showing a balance between 
its transporting capacity and the 
amount of material supplied to it. 
and thus between d^adadon 
and aggradation in the stream 
channel 

grade level The levd attained by a 
stream when its whole course has 
been leduoed to a uniform gradi- 
ent* or when its longitudinal pro- 
file is a straight line 
gnadeacak A systematic, arbitnuy 
division of an essentially oontinu- 
ous ran^ of particle sizes (of a 
soil, sediment, or rock) into a ser- 
ies of classes or grades for the pur- 
poses of standardization of tenns 
and statistical analysis; it tsosoai- 
ty logarithmic. Examples include: 
Udden grade scale; Wentworth 
grade scale; Atterberg grade seak; 
Tyler Standard grade scale; Ailing 
$pade scale 

gradient (gni'-di-ent) 1. Degree of 
inclinatioD of a part of the earth's 
smfaoe; steepness of slope. It may 
be expressed at a ratio (of vertical 
to horizontalX fraction, pereeot- 
age. or angle. 2. hydraulic gradb 
ent 3. stream gradient 4. In geo* 
physiGS. the change in value of 
one variable with respect to 
another. e.g. gravity with r espect 
to horizontal distance, 
jading I . Reduction of the land to 


an equilibrium slope. e.g. erosion 
to base levd by streams. 2. The 
fdrmatioo of spaded bedding, 
Weddm factor The ooefiiGient of 
sorting of a clastic sediment Per- 
fect sorting has a grading factor of 
1 . 0 . 

gr a di om etir (gra-dt-om'-o*ter) 
Any instrument that is used to 
measure the gradient of a physi- 
cal quantity. e.g. a device consist- 
ing of two magnetometers, one 
above the other, that measures the 
difference in the magoetic Add at 
two locations. 

grahamHe (gra'-haig-ite) 1. A 
blade asphaltite with a variable 
luster. bliu:k streak, high specific 
gravity, and high fixed-carbon 
content. 2. mesodderite 
grahi 1. A mineral or rock particle 
with a diameter of less than a few 
millinietcni, such as a sand grain, 
also, a general term for partides 
of all sizes, as in the expresaioas 
'iine-griined" and ''coarse- 
grained*'. 2. A single crystal or a 
separate partide of ice in snow or 
ke. 3. Tlk linear arrangement of 
topographic features in a region, 
e^t. paialld ridges and valleys. 4. 
A quBrrymcn*s term for a plane of 
parting in a mdamorphic rock. 
e.g. stete, that is perpendicular to 
the flow cleavage; or for a diiec- 
tion of parting in massive rock. 
e.g. granite. Cf: r(fi 
pdn growth 1. The growth of a 
crystal, as from solution in open 
pore space or in a magma cham- 
ber; crystal growth. 2. The tom 
has been applied to carbonate 
•edhneots, e.g. caldie mud or fi- 



bers changiiig to caldte mosaic 
with a coarser texture; in this 
sense it isequivaient to rtcrystalli- 
zation. 

gndnaCoae A mud-free grain-sup- 
ported carbonate sedimenta^ 
rock. Cf: packsume; mudstone. 
granite (gran'-ite) 1. A plutonic 
rock in which quartz makes up 10 
to 50 percent of the felsic compo- 
nents and the alkali feldsfmi /total 
feldspar ratio is 65 to 90 percent. 
2. Broadly applied, any holocrys- 
talline quartzrbeahng plutonic 
rock. 3. commercial granite’-- 
Etymol: Latin granum, "'grain**, 
graiiite gneisB 1. A gneiss derived 
from a sedimentary or igneous 
rock and having the mineral com- 
poMtion of a granite. 2. A meta- 
morphosed granite, 
granite porphyry A bypabyssal 
rock differing from a quart: por- 
phyry by the presence of sparse 
phenocrysts of mica, arophibole, 
or pyroxene in a medium- to fine- 
grai^ groundmass. 
finite tectonici The study of the 
structural features, such as folia- 
tion, lineation. and faults, in plu- 
tonic rock masses, and the recon- 
strucdoo of the movements that 
created them. 

granite wash A driller's term for 
material eroded from outcrops of 
granitic rocks and redeponted to 
form a rock having approximately 
the same major minenl constitu- 
ents as the original rock; c.g. an 
arkose consisting of granitic de- 
tritus. 

granitic (gra-nit'-ic) 1. Pertaining 
to or composed of granite. 2. A 


nonrecommended syn. of granu- 
lar. Syn: granitoid. 
granitic la^ A syn. of jhi4 so 
named for its supposed petrologic 
compositioo. A layer is some- 
times called "granitic layer" if it 
possesses the appropriate seismic 
velocity («> 6.0 km/s)» although 
nothing may be known about its 
composition. Cf: basaltic kyer. 
granitizatloB (gran'-it-i-za*-tion) 
An essentially metamorphic proc- 
ess or group of processes by 
which a solid rock is convert^ or 
transformed into a granitic rock 
by the entry and exit of material, 
without passing through a mag- 
matic stage. The precise mech- 
anism, frequency, and magnitude 
of the processes are still in div 
pute Syn: transformation. 
granitoid (gran'-it-oid) n. A granit- 
ic rock — adj. A syn. of granitic. 
granoUaatic (gran-o-blas'-tic) Per- 
taining to a homeobiastk type of 
texture in a nonschistose meta- 
morphic rock in which recrystalli- 
zation formed essentially equidi- 
men.sionai crystals with nofmally 
well sutured boundaries. Cf: 
granuloblastic 

granodlorite (gran-o-di'-o-rite) A 
group of coarse-grained plutonic 
rocks intermediate in composi- 
tioo between quartz diorite and 
quartz monaonite (U.$. usage), 
containing quartz, oUgoclaae or 
andesine, and potassium feldspar, 
with hiotite, hornblende, or. more 
rardy, pyroxene, at the mafic 
componentt; also, any member of 
that group, the approxhnate in- 
trusive equivalent ii rhyodadte. 
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grtMphjm (praa'-o-phyre) 1. An 
OTcgiilar inicroaooiM 
of quartz and alkali feldspar. 2. A 
pondiyritic eztruaivc rock charac- 
terized by a micrographic holo- 
crystaUine groundmass; or a fioe- 
graised granitic rock having a mi- 
crographic texture. 3. A porphy- 
rhic rt^ of granitic compoeitioo 
characterized by a crystalline- 
granular groundmass. — ^Adj: 

gmnophyric. 

graaophyrk (gran-o-phyr'-ic) 1 . 
Of or pertaining to a gmnophyrt. 
2. A textural term applied to gen- 
erally fuic>grauied intergrowtbs 
of quartz and alkali fddspai in 
igneous rocks. 

granular (gran'-u-lar) 1. A textural 
term applied to holocrystalline 
rocks n^e up of grains of nearly 
the same size and in the range 2 to 
10 mm. Metaniorphic syn: granth 
bhstic. 2. Also applied to a sedi- 
mentary reek up of grains 
or granules. 

graaniar dlaintc 0 ]iriion A type of 
weathering consisting of grain- 
by-grain breakdown of rock 
masses composed of discrete min- 
enl crystals, eip. of coarse- 
grained rocks (such as granite, 
sandstone, conglom- 
erate), occurring in regions of 
great temperature extremes, 
gnaudarlty (gran-u-lar'ii-ty) The 
quality, state, or propeny of be- 
ing granular; spe^. one of the 
component factors of the texture 
of a crystalhne rock, including 
both grain size and grain-size dis- 
tributioo. 

grannlm Seztwre A rock texture re- 


soltmg Irom the aggregatioo of 
mineral grains of approxiniatdy 
ec^ size. The term may be ap- 
p^ to a sedimentary or meta- 
morphic rock, but is esp. used to 
demribe an equigranular, holo- 
crystaOme igneous rock whose 
particles range in diameter from 
0.05 to 10 mm. 

panala (gran'-ule) 1. A rock frag- 
ment larger than a very coarse 
tand grain and smaller than a 
pebble, having a diameter ic the 
range of 2-4 mm. 2. A small, non- 
clastic (precipitated) grain, as of 
glauconite. 3. A grain of crushed 
and screened rocf material u.<(ed 
to fonn a coating on composition 
roofing. 

gramdlte (grao'-u-hte) 1 A meta- 
morphic rock constsring of even- 
sized, interlocking mineral grams. 
2. A coarse granular metamor- 
phic rock of the granulite faciei. 3. 
Ad old torn for sedimentary rock 
consisting of sand-size aggregates 
of noDclaatic origm, c.g. a rock 
formed of oolitic grains, 
graanllte focks The metamorphic 
facies in which basic rocks are 
represented by diopside -f hy- 
pcritbene -f plagiodase. It is 
typical of deep-seated regiooal 
dynamochennal metamorphism, 
at temperatures in excess of 
65(fC Cf: pyiwt^ne-Jiornfeh fa- 
dot 

pwlehiaiHc (gran'-u-lo-bias'- 
tic) Said of a metamorphic homo- 
granular texture in wl^ mineral 
grams average 2 mm or less in 
diaiDcter and largely luck rntkMinl 
fwxs but have straight or smooth- 



!y curving gndn boondanes and 
approxunatdy polygonal shapes. 
Syn: homogntnulanemi-grmnecL 
graphic (graph'-ic) Said of the tea- 
ture of ao igneous rock that re- 
sults from the regular intergrowth 
of quartz and feldspar crystals, 
llie quartz commonly oocujmes 
triangular areas, producing the ef- 
fect of cuneiform writing on a 
background of feldspar, 
graphic granite A pegmatite 
characterized by graphic intcr- 
growihs of quartz and alkali fdd* 
.•ipar. 

graphic log sampie hg, 
graphite (graphite) A hexagonal 
mineral » a naturally occurring 
crystalline form of carbon dtmof* 
pbous with dumond. If ts 
opaque, soft, greasy to the touebt 
and iron black to sled gray; if oc- 
curs as crystals or as flakes or 
scales in vems or bedded masses 
or as disseminations in meta- 
morphic rocks. Graphite con- 
ducts electridty wdl, and is im- 
mune to most adds and exiremdy 
lefraciory. i? is used in lead pen- 
ctls, paints, and cmdbleSf as a lu- 
bricant and an dectrode, and in 
nuclear reactors. Syn; plumbago^ 
black lead, 

graptoKte (grmp'-to-lite) Any 
colonial marine oiganism bdoog- 
tng to the class Graptolithuuu 
variously assigned to the phytom 
CoelcDterau or to the Hemichor- 
data,diamcteriaed hy a tinycup- 
or tube-shaped* highly resistant 
exoskdetOD of organic oomposi- 
tkm, arranged with other individ- 
uals along one or moie branch- 


es to form a colony. Graptdites 
commonly occur in black shales. 
Range, Middle Cambrian to Car- 
boniferous. Adj: graptoUtkic, 
gratiaile (grat'-i-cule) 1. The net- 
work of lines representing meridi- 
ans of longitude and parallds of 
latitude on a map or chart, on 
which the map or chart was 
drawn. Not to be confused with 
grid, 2. A template divided into 
blocks or cells that is used to intO' 
grate graphkaliy a g^physical 
quantity such as gravity. 3. An 
accessory to an optical mstru- 
ment such as a microscope, to aid 
in mea.suring the object under 
study, it IS a thin disk beanng a 
scale which is supenmposed on 
the object. 

grating I . In optical spectroscopy, 
equidistant and parallel lines that 
arc used in producing spectra by 
diffraction. Synr dijfraction grat- 
ing. 2. The gratdike pattern of 
lines observed in some serpenti- 
nized hornblende crystals, result- 
ing hum the occurrence of the ini- 
tinJ aite stioD along cleavage 
cracks. 

gravel (grav'-d) 1. An uncon- 
solidated natural accumulation of 
rounded rock fragments, mostly 
of partides larger than sand 
(diameter greater than 2 mm), 
such as boulders* cobbles, peb- 
bles, granules, or any oombina- 
noo of these;; the iinoonsolidated 
equivalcnr of a conglomerate. 2. 
A popular tenn for detiital sedi- 
mcot along streams or beaches, 
composed chiefly of pdibles and 
sand. 3. An eogmeering term for 



roiliKkd fragments with diame* 
tcrs in the range of 4.76 mm to 76 
nun (3 in.). 

grmi gnck 1. Gravel or coarse 
sand placed opposite an oil-pro- 
ducing sand in a wdl. to prevent 
or retard (he movement of loose 
sand grains (along with the oil) 
into the well bore. It is usually 
forced through perforations un- 
der pressure. 2. Gravel or coarse 
sand placed t^posite a water-pro- 
ducing zone in a well, to increase 
efTidcncy of the intake, 
gravfancter (gra-vim'-e-ter) An In- 
strument for measuring variations 
in the earth's gravitational field, 
generally by registering differ- 
ences in the weight of a constant 
mass as the gravimeter is moved 
from place to place. $yn: gravity 
meter. 

grnvhnetry (gra-vim'-e-try) The 
measurement of gravity or gravi- 
tational acceleration, especially as 
used in geophysics and geodesy 
gravltatkNial attraction (grav-i-ta*- 
tion-al) See iawof universal gravi- 
tation, 

gravitatioaal coastaat The con- 
stant y in the law of universal 
gravitation* its value is 6.670 ± 
0.005 X newton m^/kg^. 
gravitational gHdiag gravitational 
sliding, 

gravitational tefMratioa 1 The 
stratification of gas, oil, and water 
in a subsurface reservoir accord- 
ing to their speafic gravities. 2. 
The separation of these fluids in a 
gravity separator after produc- 
tion. 

gravitatkmal sliding Downward 


movement or rock maiafs on 
slopes by the force of gravity. e.g 
along a thrust-fault plane. See 
also: gravity tectonics, Syn: gravi- 
ty sliding; gravitational gliding: 
ecoulemenL 

ffravltationai water free water, 
gravity (grav'-i-ty) 1 . The effect on 
any body in the universe of the 
attraction between it and all other 
bodies and of any centrifugal 
force that may act on the body 
because of its motion in an orbit. 
2. The force exerted by the earth 
and its rotation on unit mass, or 
the acceleration imparted to a 
freely falling body in the absence 
of friction 3. A gefteral term for 
API gravity or Baume gravity, 
gravity anomaly Ihe difference be- 
tween the observed value of gravi- 
ty at a point and the theorcticalJy 
calculated value. Excess observed 
gravity is positive and defiaent 
observed gravity is negative. Cf* 
Bouguer anomaly: free-air anom- 
aly; isostatic anomaly. 
gravity compaction C^paction of 
sediment resulting from overbur- 
den pressure. 

gravil^ fault normal fault 
gravity flow Movement of glaaer 
ice as a result of the inclination of 
the slope on which the glader 
rests; glacier flow. 
gravity meter gravimeter. 
gravity ftiding gravitational slid- 
ing. 

flgavity survey Measurements of 
the gravitational field at a series of 
different locations. The object is 
to associate vanations with differ- 
ences in the distnbution of densi- 
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ties and beooe of rock types. 
Gravity data usually are dis* 
played as Bouguer or free-air 
anomaly maps. 

gravity tectonlca Tectonics in 
which the dominant propelling 
mechanism is believed to be 
downslope sliding under the in- 
fluence of gravity, 
graywacfce (gray'-wacke) An old 
term* now generally applied to a 
dark gray firmly induMed 
coarse-grained sandstone that 
consists of poorly sorted angular 
to subangular grains of quartz 
and feld^r. witk a variety iji 
dark rock and mineral fragments* 
embedded in a compact clayey 
matrix havmg the general compo- 
sition of slate and oemtaining as 
abundanoe dl very fiim-giained il- 
lite, sericite. and chlontic miner- 
als. Graywaoke commonly exhib- 
its graded bedding and is believed 
to have been deposited by subma- 
rine turbidity currents, 
greasy Said of tuinerals that ap- 
pear oily to the touch or lo the 
sight. 

great circle The line of intersection 
of the surface of a sphere and any 
plane which passes through the 
center of the sphere. The shortest 
distance between any two points 
on the surface is along the arc of 
a great circle connecting them, 
greenhouse effect The beating of 
the earth's surface because outgo- 
ing long-wavelength terrestrial 
radiation is absorbed and re-emit- 
ted by the carbon dioxide and wa- 
ter vapor in the lower atmosphere 
and eventually refuras to the 


surface. 

g reen narble verd antique. 
greennuMl A sand or sandstone 
having a greenish color when 
fresh but an orange or yellow col- 
or when weathered, specif, an un- 
consolidated coastal-plain marine 
sediment consisting largely of 
dark green grains of glauconite, 
often mingled with day or sand. 
The term is loosdy applied to any 
glauconitic sediment. Syn: glaucth 
nitic sand; glauconitic sandstone. 
pvenschist A schistose meta- 
morphic rock whose green color is 
due to the presence of chlorite, 
cpidote, or actinolite. Cf: green- 
stone. 

greenschist fades The meta- 
morphic fades in which basic 
focks are represented by albite -f 
epidote + chlorite + actinolite. 
It mdudes the common products 
of low-grade regional metamor- 
phisai, and is bdieved to corre- 
spond to temperatures in the 
range 30(r-50(rc 
grecastOM A hdd term for any 
compac* dark-greun altered or 
metamorphosed basic igneous 
rock that owes its color to chlo- 
rite, actinolite. or epidote. Of: 
greenschist. 

greisea (gra'-sen; A |>neuinatolyti- 
cally altered granitic rock com- 
post larze'v of quartz, mica, and 
topaz. The mica is usually musoo- 
vile or lepidolite. Tourmaline, 
fluorite, rutile, cassiterite, and 
wolframite are common accessory 
minerals. 

Grenville A provincial series of the 
Precambrian of Canada and New 
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York 

Grenville orogeny A name that i& 
widely used for a majoi plutonic, 
metamorphic* and deformational 
event during the Precambnan* 
dated radiometncally as between 
880 and 1000 m y ago, which af 
fected a broad province along the 
southeastern border of the 
Canadian Shield 

arid 1 A network composed uf 
two sets of uniformly spaced pai 
allel lines usually intersecting at 
right angles and forming squares, 
supenmpostd on a map chart 
aenal photograph to permit idcn 
tification of ground locations by 
means of a system of coordinate 
and to ficiiitatc compuution oi 
direction and distance The term 
IS frequently used tu designate 
such a system supenmposed on a 
in ip projection and usually car 
nes the name of the protection 
c g Lambeit gnd Not to be 
confused with graticule I A sys 
tematic array of points or hues 
e g a rectangular pattern of pits 
or boreholes used in mineral eX' 
ploration 

gndiron twinning crossed twinning 
grinding pebbles Pebbles, usually 
of chert or quanz, used for gnnd 
ing in ball mills, etc where con 
taminatiOD with iron must be 
avoided 

gnt 1 An imprecise term, most 
generally applied to a sandstone 
compost of angular particles, 
c g one suitable for use as mill- 
stones or gnndstones. or to any 
sedimentary rock that looks or 
fcdsgntly 2 Loose grains, natu- 


ral or artifiaal, that are used for 
gnnding and sharpening Their 
%ize is designated by their mesh 
number 

groin A low narrow jetty con- 
structed of timber, stone, cci 
Crete, or steel, usually extending 
roughly perpendicular to the 
shoreline, designed to protect the 
shore from erosion by currents 
tides or waves, or to tiap sand 
and httoial dnft foi the pi •■p iS'* 
of building up or making i be^i i 
It may be permeable or imperm^, 
able 

groove cast A rounded or sharp 
crested ndge a few^milnmcier 
high and niaay wcntimcters ir 
length and width produced on 
the underside of a sandstone b^ 
by the filling ol a groove on the 
surface of an underiying mud 
stone Cf drag mark 
grossular (gros -su-lar ) The caJa 
um-aluminum end member of tht 
garnet group Ca^Al 2 (Si 04 )i It 
often occurs in contact metamor 
phosed impure limestones Syn 
grossulante 

grossulante (gros su-lar-ite) gros- 
sular 

grotto (grot'-to) A small cave or 
one of the rooms of a cave, 
ground ice I Lenses, wedges, or 
other bodies of ice enclosed in 
permanently frozen ground, often 
at considerable depth Cf fossil 
ice, 2 Ice of any ongio that has 
been covered with sod 3 Ice 
formed on the ground 4 A disap- 
proved syn of anchor ice 
grottiid-ice Bound A frost mound 
or pinga 
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ground-ice wedge ice wedge. 
ground magnetoneter A magne- 
tometer primarily suitable for 
making static observations of 
magnetic-field intensity on the 
surface of the earth, 
grcufidmaas 1. The material be- 
tween the phenocrysts m a per- 
phyntic igneous rock Syn: ma^ 
tnx. 2 A term sometimes used 
for the matnx of a sedimentary 
rock. 

ground moraine An accumulation 
rf till after it has been deposited 
or released fiom the ice during 
ablation, to form an extensive 
area of low relief devoid of linear 
elements. 

ground motion The displacement 
of the ground due to the passage 
of elastic waves arising from 
earthquakes, explosions, seismic 
shots, and the like, 
ground roll A seismic surface 
wave, generally of low frequency 
and velocity. 

ground water 1. That part of the 
subsurface water that is in the 
zone of saturation, including un- 
derground streams. 2. Loosely, all 
subsurface water as distinct from 
surface water. — Syn: subter- 
ranean water: phreatic water; un- 
derground water. 

ground-water barrier A natural or 
artificial obstacle, such as a dike 
or fault gouge, to the lateral 
movement of ground water. It is 
characterized by a marked differ- 
ence in thelevelof the ground wa- 
ter on opposite sides, 
ground-water baain 1. A subsur- 
face structure havuig the charac- 


ter of a basin with respect to the 
coUectioo, retention, and outflow 
of wat(.:r. 2. An aquifer or system 
of aquifers, whether basin-shaped 
or not. that has reasonably well de- 
fined boundaries and more or less 
definite areas of recharge and dis- 
charge. Of: artesian basin. 
ground-water divide A ridge in the 
water table, from which ground 
water moves away in both direc- 
tions. 

ground-water flow t. The move- 
ment of water in the zone of satu- 
ration. whether naturally or artifi- 
cially produced. 2. ground-water 
runoff 

groui^-water level water table. 
ground-water reservoir aquifer. 
ground-water runoff The runoff 
that has entered the ground, 
become ground water, and been 
ilischarged into a stream channel. 
Cf: delayed runoff Syn: ground- 
water flow. 

ground-water surface water table. 
group 1. The formal iithostrati- 
graphu unit next in itmk above 
formatnn. A group includes two 
01 more associated formations 
with significant features in com- 
mon. See also: subgroup: super- 
group. 2. A general term for an 
assemblage or sequence of igne- 
ous rocks or sedifnentaiy beds, 
group velocity The vdodty with 
which seismic energy moves 
through a medium. Where veloci- 
ty varies with frequency, in- 
dividual phases will appear to 
travel at Afferent phase veheitm. 
See also: dispersion; partieie veha- 
ty- 



^fnMag The injection of cement 
slurry into fissured* jointed or 
penneahle rocks in order to 
reduce their permeability or in- 
crease their strength. 
yo uth hMe Orientation of fabric 
elements independent of the influ- 
ences of stress and dcfonnation. 
i.e. diaracterisuc of the manner in 
which the rock was formed, 
growth fault A fault in sedimen- 
tary rock that forms contempo- 
raneously and continuously with 
deposition, so that the throw in- 
creases with depth and the strata 
of the downthrown side are thick- 
er than the correlative strata of 
the upthrown side. Such a struc- 
ture occurs in the Gulf Coast re- 
gion Sec also: hinge-line fault; 
rollover. , Syn: contemporaneous 
Jault: depositional fault; flexure 
fault; GulJ Coast-type fault; slump 
fault, 

growth ring The layer of wood pro- 
duced in a tiee dunng its annual 
growth penod. Growth nngs can 
be analyzed for chronologic and 
climatic data based on number 
and relative size. Of. dendro- 
chronology Syn tree ring. 
growth twinning I winning rcMilt- 
tng trom change in lattice onenta- 
tion dunng the g^o^^tb of a crys- 
tal 

grits An accumulation of angular, 
a arsc-graincd fragments reault- 
ir g from the granular disintegia- 
tioii of crystalline rocks(esp. gran- 
ite) generally man andorsemia- 
nd region. 

Gundnlupuui (Gua-da-lu'-pi-an) 
Lower senes of the Upper Permi- 


an of North America, 
guano (gua'-no) 1. A phosphate or 
nitrate deposit formed by the 
Seaching of bird excrement ac- 
cumulated in arid regkns, e.g. is- 
lands of the eastern Pacific Ocean 
and the West Indies. It is proc- 
essed for use as a fertilizer. 2. 
Similar deposits of bat excrement, 
found in caves and worked for 
phosphate or nitrate, as in Ma- 
laya. 

gu^ A mineral introduced into 
and usually replacing a pre-exist- 
ent mineral or rock. Ant- host 
guide fomll^y fossil that has ac- 
tual, potential, or supposed value 
in identifying the age^^ the strata 
m which it is found or m indicat- 
mg the conditions under which it 
lived; a fossil used cap. as an index 
or guide in the local correlation of 
strata Cf index fossil 
gulch A term used esp. in the west- 
ern U.S. for a narrow, deep ravine 
with steep sides 

gulf I A relatively large part of the 
ocean or sea extending far into the 
land, the largest of vanous forms 
of inlets of the sea. 2. A deep, nar- 
row gorge or chasm. 3. A sink- 
hole, commonly containing water 
on Its floor. 

GuU Coast-type fault gyowth fault 
Gulfian (Gulf-i-an) Upper Creta- 
ceous of North America, 
gulf-type gravimeter A gravity me- 
ter consisting of a mass suspend- 
ed at the cod of a spring, the latter 
so designed that its extension will 
cause the mass to rotate. By this 
means the linear displacement of 
the spnng is conveited into an an- 
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gular deflection wliicfa it more 
easily metsiired. The desigD tho 
minimixes the sensitivity to seis- 
mic disturbanoes and the basic in- 
stniment is therefore veil suited 
for underwater observations, 
gaily I. A small channel produced 
by running water in earth or un- 
consolidated maierialt e.g. in soil 
on a bare slope. 2. A minor chan- 
nel tndsed in a mud flat bdow the 
high-water level. 

gully erosion Erosion of soil or soft 
rock by running water that forms 
distinct, narrow diannds that 
usually carry water only during 
and immediately after heavy rains 
or following the melting of ice or 
snow. Cf: sheet erosion. 
ganho A term used locally in the 
U.S. for a day soil that becomes 
sticky, impervious, and plastic 
when wet. 

nsmbotil (gum'-bo-til) A gray to 
dark-colored, leached, deoxidized 
clay representing the B horizon of 
fully mature soils, developed from 
profoundly weathered day-rich 
till under conditions of low relief 
and poor subsurface drainage Ou 
beneath broad, flat uplands). It 
consists chiefly of beiddlite and/ 
or illite, and may contain altered 
rock fragments origmally mixed 
with the day; it is very sticky and 
plastic when wet, extremdy firm 
when dry. 

Giinz The oldest of the four classi- 
cal glacial stages of Europe, some- 
times called the First Gladal 
Stage. It is now known that them 
were earlier glaciations in the 
Pleissoccne. 


girt 1. A very narrow piwagr or 
channd connect in g two bodies of 
water; e.g. a small creek in a 
manh or tidal flat. 2. A tidal 
stream connecting two larger wa- 
terways. 

Gataaberg dbeoBtbniity (Ou'-tcB- 
berg) The seismic- vdodty disoon- 
tinuity at 2900 km, marking the 
mantle-core boundary, at which 
the vdochies of P waves are re* 
duoed and S waves dissppear. ll 
probably reflects the change from 
a solid to a liquid phase and a 
change in composition, 
gayot (guy-ot* [gee-o'p A flat- 
topped seamount. 
gymaotperm (gym'-uo-sperm) A 
plant whose seeds are commonly 
in cones and never endosed in an 
ovary. Examples indude cycad, 
ginkgo, pine, fir. and spruce. Such 
plants range from the Late 
Devonian. Of angiosperm. 
gyprock A rock composed chiefly 
of gypsum. 

gypsite (gyp'-site) An earthy varie- 
ty of gypsum containing dirt and 
sand, foi nd only in arid regions 
as an efflorescent deposit occur- 
ring over the ledge outcrop of 
gypsum or of a gypsum-bearing 
stratum. 

gypsum (gyp'-sum) A widdy dis- 
tributed mineral consisting of hy- 
drous c«)<Sfun sulfate: CaS 04 « 
2 H 2 O. It i& the commonest sul- 
fate mineral, and is frequently ss* 
sedated with halite and anhydrite 
in evaporites, forming thick, ex- 
tensive beds, esp. in rocks of Per- 
mian and Tnassic age. Gypsum is 
used mainly as a retarder in pent- 
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land cement, and in making pias^ 
ter of Pans. Elymol' Gre^ gyp- 
SOS, ‘^cbalk*' Cf. gypate. 
gypamn flower Curved, twisted 
crystal growths of gvpsum, 
resembling flowers, attached to a 
cave wall 

gypaum plate In a polanzing mi- 
croscope, a plate of clear gypsum 
(selenite) that gives a first-order 
red intcrfcrcsnce color, it is used tr 
determine optical sign with crys- 
tals or interlrrence figures and lo 
deteiinine the position of vibra- 


tion-plane traces in crystal plates 
gyre A arcular motion of water in 
each of the major ocean basins, 
centered on a subtropical high- 
pressure region; its movement is 
generated by convective flow oi 
warm surface water poleward, by 
the deflective effect of the earth’s 
•“otation, and by the effects of pre- 
vailing winds The water within 
each gyre turns clockwise in tlie 
^'’J^rbefn Hemisphere and couii- 
tefd(x:kwise .n th*' Soi*'hcn) 
Hemisphere 
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hffbit 1 The charactenstic crystal 
form or combinatiOD of forms of 
nunerel 2 The chaiaclenstic 
d*'ix'arance of an organism, esp 
thuve aspects that most affect its 
mode of hfe 

habilat (hab'-i-tat) The environ^ 
ment in which the life needs of a 
otsnt or animal are supplied 
haehiire (ha'-chure) n C>ne of a 
^Ties of short* straight, evenly 
spaced, parallel lines, drawn per- 
ticndiculai to the contoui lines on 
a topographic mat*, an in 
ward'pointing “tick” tncndtng 
Dslope from a depression con- 
tour Etymol French Syn hatch- 
Hatchure — v lo shade with 
or show by hachures 
hackly Showing jagged points in 
fracture 

hadal (ha'-dal) Pertaimng to the 
deepest oceanic environment spe- 
.ihcalJy that of oceanic tren^heSr 
1 e , over 6 5 lun m depth 
hade In structural geology, the 
complement of the dip; the angle 
that a structural smf&oc makes 
with the vertical, measured per- 
pendicular to the strike. It is little 
used 

Haeckel** law ncapttulatum theo- 


ry- 

hairstone A vanety of dear crys- 
talline quartz tb^y pc&ttiaviod 


^ib ffbrous, tbttadlike^ or sd 
^ i^iMon, of odwr mnen 
o^yciyKdsorniiileorMtu 
^ y*mu hair; » 
Syn: ^mikaum. 


half life The time penod in which 
half the initial number of atoms of 
a radioactive element disintegrate 
into atoms of the element into 
which they change directly 
halide (bal'-ide) A mineral com 
pound charactenzed by a halogen 
such as fluorine, chlonne, iodine, 
or bromine as the anion Halite, 
NaQ, IS an example Syn 
halogentde 

halite (bar-tte> A mineral, NaCI It 
IS native sail, occurnng in maa^ 
sive, granular, compact, or cubic- 
crystalline forms Syn common 
sail rock salt 

halioysite (hal-loy'-sitc) 1 A clay 
mineral related to kaolinite and 
with essentially the same chemical 
composiuon, Al 2 Si 205 (OH) 4 * 
?H20 Crystals observed under 
the deetror microscope are slen- 
der tubes rhe term has also been 
used for ** nonliydrated variety 2. 

Id Europe, a syn of endelltte a« 
used in the U S 3 A general tenn 
for all halioysite minerals (hy- 
drated or Donhvdrated) and for 
artihciauy prepared oomplexea 
halmyroljsb (bal-my-ror-y-sis) 
The geochemical reaction of flea 
water and sediments in an area of 
httle or no sedimentation Exam- 
ples indude modificaoon of day 
minerals, and the formation of 
glaucomte from feldspars and 
micas. Ct. diogenesis. Syn, sub 
marine weothering. 

hiio 1 . Acuculti(ffcracn^Sir 
tnXito pittem aboiit titt tONOtt 
or ori|ia of • ainml. oce. oiiiicr* 

•I ■Mociatiou, or petrogiapliio 
won- It CBOoantmd prtad- 
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|Mlly in magnetic nd gaodwon- 
cal siimys. Cf: d is p m km pat* 
tent IDiaooloratioDdaiiniicr- 
al, viewad in thin taction, in the 
femn cd a ring. Moci haloet of tlib 
sort are caused hy ndiatioo dam- 
age by alpha partidet emittad 
from uranium- and thorium-bear- 
ing mineral indunoot. 
hamwaila (ham-ma*-da) A plateau 
in a desert region with a rocky 
surface denuded by wind eroaioD. 
Etymd: Arabic. 

hammock A term appKad in the 
southeastern U.S. to a hummock 
rising slightly above a plain or 
swamp, esp. an island ci dense 
tropk^ undergrowth in the Flori- 
da Everglades. 

hand level A small Icvding instru- 
ment in whiefa the spirit levd is so 
mounted that the observer may 
view the bubble at the same time 
that he observes an object 
through the telescope. See also: 
Abney hand level; Locke hand lev- 
el 

hand specimen A piece of rock 
trimmed to a convenient size for 
megascopic study and for pieser- 
vatioD in a relerenoe or study col- 
lectimi. 

hangiag Situated on steeply slop- 
wg ground(e.g. a hanging glacier) 
or on top of other ground (eg. 
a hanging wallX or having a dis- 
cordant junction (eg. a hanging 
valley). 

hangfaig gtoder A glacier, general- 
ly small, protruding frimi a basin 
or niche on a mountainside above 
a chff or very sleep slope, from 
which ice may break off oocmioo- 


ally and abruptly to form an ioe 
avalanche 

hangkig dda hanging mil 
han^ng vallay 1. A tributary gia- 
dal valley whose mouth is Idgh 
above the floor of the main valley , 
the discoidaDoe being due to the 
greater erosive power of the trunk 
glacier. 2. A tributary stream val- 
ley whose mouth is notably high- 
er than the floor of the main val- 
ley, as a result of more rapid dee|>- 
ening of the latter. 3. A coastal 
valley whose lower end is a diff 
above the shordine 
hangiag wall The overlying side of 
an orebody. fault, or igine work- 
ing; esp. the wall rock above an 
inclined vein or fliult Syn: hang- 
ing side. Cf ! footwalL 
hard coal anthracite 
hardnem 1. The resistance of a 
mineral to scratching; it is a prop- 
erty by which minerals may be do- 
scribed. See Mohs scale. 2. A 
property of hard water primarily 
due to the presence of ions of cal- 
cium and magnesium, and gener- 
ally expressed as parts per millioo 
(ppm) or miUignuns per bter 
tog/1). 

hardness scale Mohs scale 
hardpaa I. A hard, impervious, 
often clayey layer of soil at or just 
below the surface, produced by 
cementation of soil particles by 
rdativdly insoluble materials such 
as silici, iron oxide, and organic 
matter. Cf; iron pan; durientst; 
cktypan. 2. A layer of partly ce- 
mented gravd encountered in tbe 
digging of a gold placer. 3.Aoe- 
meoted layer of sand or gravel en- 
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doled within till. 4. A popular 
tcmi used looady for any hard 
layer that is difficult to excavate 
or drill. 5. caliehe, 
hard roek 1. A term oied looidy 
for igneous or metamorphic rock, 
as distinguished from sedimen- 
tary rock. 2. Rock that requires 
drilling and blasting for its 
economical removal. Cf: soft 
rock. 

hard-rock geology A colloquial 
term for geology of igneous and 
metamorphic rocks, as opposed 
to soft-rock geology. 
hard water Water that does not 
lather readily when used with 
soap, and that forms a scale in 
containers tn which it is allowed 
to evaporate; water high in ions of 
ealenun and magnesium. See also: 
hardness. Cf: soft water. 

Marker diagram variation dia- 
gram. 

harmonic folding (har-mon'-ic) 
Folding in which the strata re- 
main parallel or concentnc, with- 
out structural discordances be- 
tween them, and m which there 
are no sudden changes in the form 
of the folds at depth. Ant: dishar 
momc folding. 

harpolith (harp'-o-hth) 1 A large, 
sickle-shaped igneous intrusion 
that was injected into previously 
deformed strata and later de- 
formed with the host rock by 
horizontal stretching or orogenic 
forces. 2. Essentially a phacolith 
with a vertical axis. 

HaitBantt*s law The statement 
that the acute angle between two 
sets of intersecting shear planes is 


bisected by the aids of greatest 
principal stress, aad the obtuse 
angle by the axis of leut principal 
stress. 

harzhurgite (harz'-burg-ite) A 
peridotite composedchidly of oli- 
vine and orth^yroxese. 
Hawaiian-type bomb (Ha-wai'- 
ian) A type of volcanie bomb 
formed wha a still-plastic clot of 
lava strike;: the ground, so that its 
shape is controlled by impact, not 
by its flight through the air. 
Hawaiian-type eruption A type.>of 
volcanic eruption in which great 
quantities of extremely fluid ba- 
saltic lava are poured out. mainly 
issuing in lava fountains from fis- 
sures on the flanks cf a volcano. 
Explosive phenomena are rare, 
but much spatter and scoria are 
piled into cones and mounds 
along the vents. Characteristic of 
shield volcanoes. Cf: fteleean-type 
eruption; Strombolian-type erup- 
tion, Vulcanian-type eruption. 
HDR hoi dry rock. 
head 1. headland. 2. The source, 
e.g. of a -<ream, or the upper or 
inner part e.g. the apex of a delta 
or the end of a lake opposite the 
outlet. 3. The upper bend of a fold 
or structural terrace Cf: fooL 4. 
The elevation to which water rises 
at a given point as a result of 
reservoir pressure. 5. The section 
of a rip rur^ent which has wid- 
ened out seaward of the breake. x 
bead erosion headward erosion. 
headland 1. A prominent projec- 
tion of the land, generally with a 
cliff face, jutting out from the 
coast into a sen or lake. Syn: head; 



promontory. 

beadwaU A steep slope at the head 
of a valley; esp. the rock cliff at 
the back of a cirque. 
headward erosloo The lengthening 
of a young valley or gully by ero- 
sion at the valley head; it is ac- 
complished by rainwash. gully* 
ing. spring sapping* and slump- 
ing. Syn: head erosion; headwater 
erosion. 

headwater erosloB headward ero- 
sion. 

head wave A seismic wave travel- 
ing downward at the cfilicat angle 
to a high-vdocity layer, moving 
along the top of that layer, and 
later emerging at the cricical an- 

gJc- 

heat budget 1 The amount of heat 
required to raise the water of a 
lake from its minimum winter 
temperature to its maximum sum- 
mer temperature; it is usually ex- 
pressed as gram calories of heat 
per square centimeter of lake sur- 
face 2. The amount of heat re- 
ceived and lost by any system, 
such as a lake, a glacier, or the 
entire earth, during a specific peri- 
od. 

heat capacity That quantity of 
heat required to increase the tem- 
perature of a system by one de- 
gree at constant pressure and 
volume. It ts usually expressed in 
calories per degree Celsius. Syn: 
thermal capacity. 

heat conductivity thermal conduc- 
tivity. 

heal coBteal enthalpy. 

heat How geothermal heat flaw, 

heave 1. An upward movement of 


a surface caused by expansion, as 
from swelling clay, removal of 
overburden, or frost action. Cf. 
frost heaving. 2. Creep in mines. 
3. The horizontal component of 
separation or displacement on a 
fault. Cf: throw. 

heaving shale An incompetent or 
hydrating shale that runs, falls, 
swells, or squeezes into a bore- 
hole. 

heavy liquid In analysis of miuer- 
als, a liquid of high density, such 
as bromoform, in which specifio 
gravity tests can be made, or in 
which mechanically mixed miner- 
ab can be separau^. 
heavy mineral 1 . A (jetrital mineral 
in a sedimentary rock, ha\ang a 
specific gravity greater than about 
2.85 and commonly making up 
less than 1% in most sands, e.g. 
magnetite, iimenite, rutile, garnet. 
Cf: light mineral 2. A rock-form- 
ing mineral with a specific grainy 
greater than 2.9, a mafic mineral 
heavy oil Crude oil that has a low 
API gravity or Baume gravity. 
Cf: light oil 
heavy spar barite. 
hectare (hec'-tare) A metric unit of 
land area equal to 10,000 square 
meters, 100 ares, or Z471 acres. 
Abbrev: ha. 

hectorite (hec'-tor-ite) A clay min- 
eral of the montmorillonite 
(smectite) group, containing mag- 
nesium and litUiim. 
hedreoemton (hed'-re-o-cra'-ton) 
A stable, long-lasting oontinental 
shield and platform. 
heigM 1. The vertical distance 
above a datum, usually the earth's 
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surface, elevation above a given 
level or surface 2 An area that 
nscs to a considerable degree 
alcove the surrounding country, 
the terni is often used in the plu> 
ral Also, the highest part of a 
iidgv, plateau, or other upland 
Height of instnuneot A surveying 
term used in spint leveling for the 
height of the line of sight of j lev 
ciing instrument above the adopt 
ccl datum, in tngonometne Icsel 
mg for the height of the center of 
thk. theodolite above the ground 
or station mark, m stadia survey- 
ing for the height of the center of 
ihc televope of the transit or ali- 
dade obove the ground or station 
f X k, and in diffeientiai leveling 
lor the elevation of the line of 
sight of the telescope at the level 
i^g instrument when the instru- 
ment IS level Abbrev HI 
nelictite (hc-lic'-tiie) A curvei 
iwiglike cave deposit, usually 
calcite, that grows at the free end 
by deposition from water emerg- 
ing there from a nearly micro- 
scopic central canal 
hematite (hem*-a-tite) A common 
iron mineral a-Fe203 It occurs in 
rhombobedral crystals, m reni- 
form masses or hbrous aggre- 
gates, or ID deep-red earthy forms 
Hematite is found in igneous, 
sedimentary, and metamorphic 
rocks, both as a pnmary constitu- 
ent and as an alteration product 
It IS the pnnapal ore of iron See 
also speculante, Syn red ocher 
hemera (bem'-er-a) The geologic- 
time unit corresponding to acme- 
zone, the tune span of the acme or 


greatest abundance, m a local sec- 
tion, of a taxonomic entity Also, 
the penod of time dunng which a 
idce of organisms is at the apex of 
Its evolution Ltymol Greek, 
“da>” PI htmerae Adj hemer- 
a! 

Hemichordata (Hem'-i-chor-da'- 
ta) A subdivision of the Froto 
chordata or of the Chordata in 
eluding animals with a prc-oral 
notochord and three pnmar, coe- 
lom segments in the adult 
bemihedral (hcm-i hc'-dral) Said 
of the rntrohedral crystal class 
(or classes) in a system, the gener 
aJ foim of which has half ihr t um- 
bel of equivalent faces of tin vor- 
n vpundii g holohedral form Syn 
hemisymmetneal 

hemimorpbic (hem-i-mor^-phic) 
Said \fi a crystal that has polar 
symmetry so th<»t its two ends 
have iiiffcrert forms 
tiemimorphite (hem-i moi'-philc) 
An orthorhombic mineral Zn4$i2 
07(0H)2-H2^^ ^ similar to 

smithson; is a common second- 
ary mineral, and is an ore of zinc. 
Syn calamme, 

henupelagic deposit (hem'-i-pe- 
lag'-ic^ Deep-sea sediment m 
which more than 25 % of the frac- 
tion coarser than 5 microns is of 
terngeoous, voltanogenic, and /or 
nentic onmi Such deposits usu- 
ally accumulate near the oooti- 
nental margm Of temgenous 
deposit, pelagic deposit 
herbivore (hcr'-bi-vore) An organ- 
ism that feeds on planU Adj her 
bivorous Of carnivore. 

Hercynian orogeay(Her-cyn'-i-an) 



The Late Paleozoic orogenic 
era of Europe, extending through 
the Carhoniferous and Permian. 
It is synonymous with the Kirn- 
can orogeny. 

heredity (l^red'-i-ty) All the 
qualities and potentialities that an 
individual has acquired genetical- 
ly from its ancestors, 
herringbone croos^iedding Cross- 
bedding that dips in different or 
opposite directions in alternating 
bixls. forming a herringbone or 
chevron pattern when viewed in 
cross section. Syn: chevron cnxss- 
bedding: zigzag cross-bedding, 
hcrrIngfcKMie texture in mineral 
deposits* a pattern of alternating 
rows of parallel crystals, each row 
in a reverse direction from the ad- 
jacent one. It resembles the **her- 
ringbone*' textile fabric, 
heterohlastlc (bet'>er-o-blas'-tic) 
Pertaining to a tjrpe of crysrailo- 
blastic texture in a metamorphic 
rock in which the essential miner- 
al constituents are of two or more 
distinct sizes. Cf; homeoblastic. 
heterochlhonous (bet-er-och'-tho- 
nous) I. Said of a transported 
rock or sediment, or one that was 
not formed in the place where it 
now occurs. Also, said of fossils 
removed by erosion from their 
origmal deposition site and re-em- 
bedded. Cf; allochthonous. 2. 
Said of a fauna or flora that is not 
indigenous. 

heterogeneous cqnilibriiini (het'- 
er-o-ge'-ne-ou$) Equiltbnum in a 
system consisting of more than 
one phase. Cf; homogeneous equh 
librium. 


heterogmunlar (het'-er-o-gran*-u- 
lar) 1. Said of the texture trfa rock 
having crystals of significantly 
different sizes. 2. Said of a rock 
with such a texture. Ant; konuh 
granular. Syn: ineguigranuktr. 
heteromorphiaiu (het*-er-o-mor'- 
phism) crystallization of two 
maffaias of nearly identical 
chemical compositioD into differ- 
ent mineral aggregates as a result 
of different cooling histories, 
hezacorhl (hex-a-cor'-al) A soli- 
tary or colonial coral having skel- 
etal sqita in cycles of six. The 
group indludes most post-Paleo- 
zoic and living ^xirals. Range. 
Middle Trtassic to the present. 
Syn: sclemctiman. 
hexagonal system (hex-ag'-o-nal) 
One of the six crystal systems, 
characterized by one unique axis 
of threefold or sixfold symmetry 
that IS perpendiciiJar and unequal 
in length to three identical axes 
that intersect at angles of 120*. 
This definition includes the trig- 
onal system. 

hexahedron (hex-a-he'-dron) A 
polyhedron of six equivalent 
faces, e.g. a cube or a rhomboho- 
droQ. Adj; hexahedraL 
hexoctahedron (hex'-oc-ta-he*- 
dron) An isometric crystal form 
of 48 equal triangular faces, each 
cutting the three crystallographic 
axes at different distances. 

HI hetght of instrument 
hiatus (hi-a'-tus) I A break or in- 
terruption in the continuity of a 
stratigraphic record, such as the 
absence of rocks that would nor- 
mally be present in a sequence but 
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were never ckpontod. 2. The U|)se 
tn time of such an episode of noo- 
depositioo. Cf: laeumu 
high a. A general term for such 
features as a crest* culminatioo. 
anticlioe* or dome. Cf: law. Syn: 
structural high. 

hlgh-aagle fault A fault with a dip 
greater than 45*. Cf: hwangte 
fault. 

higlKaktam limcetoue A lime- 
stone that oonuins very little 
magnesium; specif, one in which 
the caldum-carbonate content is 
greater than 95%. Cf: magnesian 
limestone. 

high-energy environmeBt An aque> 
OU& sedimentary environment 
characterized by a high energy lev- 
el and by turMent action (such 
as that created by waves, cur- 
rents, or surf) that prevents the 
settling and accumulation of fine- 
grained sediment; e.g. a beach or 
a rivef channel. CY: low-energy en- 
vironment 

high-gr^ adj. Said of an ore with 
a relatively high ore-mineral con- 
tent. Cf: hwgrade. — ^v. To steal 
or pilfer ore or gold, as from a 
mine by a miner, 
high-gradiag I. Theft of valuable 
ore or mineral specimens by em- 
ployees in a mine. 2. Working a 
mine without plan or system, 
removing only the high-grade ore. 
highland An elevated or mountain- 
ous tract or region. The term is 
often used m the plural in a prop- 
er name; e.g. the Highlands of 
Scotland 

high oblique An oblique photo- 
graph that includes the horizon. 


Cf: hwobISque. 

high plain An extensive area of 
comparatively levd land not sit- 
uated near sea level; e.g. the High 
Plains, a rdadvdy undissected re- 
gion of the U.S., extending along 
the eastern «de of the Roeky 
Mountains at elevations above 
600 m. 

highquartx beta quartz. 
high-rank gra y wu^ A fddspath- 
ic graywacke. formed in eugeo- 
synclines. Cf: hwrank gray- 
wacke. 

high-rank netaaorphitm Meu- 
morphism accomplished under 
conditions of high temperature 
and pressure. Cf; low-rank meta- 
morphism; metamorphk grade. 
high-speed layer A subsurface lay- 
er in which the speed of seismic- 
wave propagation is appreciably 
greater than that in the layer just 
above It. 

high tide The tide at its highest; the 
maximum levd reached during a 
tidal cycle. 

higb-volattle bituduous eoal 
Bituminous coal that contains 
more than 31% volatile matter, 
analyzed on a dry, mineral-mat- 
ter-free basis. It has 11.500 to 
more than 14,000 BTU/lb (on a 
moist, mineral-matter-free basis). 
Coals of the iniddk and higher 
BTU raprctf^ commonly soften 
when heated and can be used in 
the manufacture of coke. 
hill 1. A natural dcvation of the 
land surface, nsing rather promi- 
nently above the surrounding 
area, generally considered to be 
less than 300 m (1000 ft) from 
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base to summit; the distinction 
between a hiU and a mountain is 
arbitrary and dependent on local 
usage. See also: mount 2. A 
range or group of hills, or a region 
characterized by bills or by a 
highland. Term usually used in 
the plural; e.g. the Black Hills of 
South Dakota. 

hill creep Slow downhill move^ 
ment. on a steep hillside and un- 
der the influence of gravity, of soil 
and loose rock, it is an important 
factor in fhe wasting of hillsides 
diinng dissection. See also: creep. 
Syn hillside creep. 
hillock A small, low hill, a mound 
hill shading A *nethod of showing 
relief on a map by simulating the 
appearance of sunlight and shad- 
ows, assuming an oblique light 
from fhe N W so that slopes faang 
south and east art shaded (the 
steeper slopes bang darker!, 
thcieby giving a three-dimension- 
al impression similar to that of a 
rdicl model. The method is wide- 
ly used on topographic maps in 
association with contour lines. 
Syn; relief shading. 

Hilt’s law The generalization that, 
in a vertical succession at any 
point in a coal field, coal rank in- 
creases with depth, 
hinge 1. The locus of maximum 
curvature or bending in a folded 
surface, usually a line. Syn: hinge 
line: flexure, 2. A collective term 
for the structures of the domi re- 
gioo of a bivalve shell that func- 
tion during the opening and dot- 
ing of the valves, 
hinge fault A fault on which the 


movement of one side hinges 
about an axis perpendicular to the 
fault plane; displacement in- 
creases with distance from the 
hinge. Cf: scissor fault Syn; rota- 
tional fault pivotal fault 
hinge line 1. hinge 2. A line or 
boundary between a stable region 
and one undergoing upward or 
downward movement, 
hinterland (hm'-ter-land) An area 
bordering an erogenic belt on the 
side away fiom the direction of 
overfoldtng and thrusting, 
histogram (his'-to-gram) A verh- 
caJ bi'- graph representing a fre- 
quency dtstfihuuon, tn which the 
height of bars is proporfif>nal to 
frequency of occurrence withm 
each class interval Histograms 
are used to depict particle-size 
distnhution in s^iments 
historical geology (his-tor*-i-cal) A 
major branch of geology that is 
ooncemed with the evolution of 
the e;irth and its life forms from 
its origins to the present day. The 
study of histoncd geology there- 
fore involves investigations uito 
stratigraphy, paleontology, and 
geochronology, as well as the con- 
sideration of paleoenvironments. 
glacial penods. and plate-tectonic 
motions. It is complementary to 
physical geology. 

Hislouol (His'-to-sol) In U.S. 
Dept, of Agriculture soil taxono- 
my, a soil order characterized by 
being more than half organiem its 
upper 80 cm. Most Histosols are 
saturated or nearly saturated 
most of the year unless they have 
been artthcially drained. 
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H layer la a forest soil, a layer of 
amorphous organic materiiil be- 
low the litter and the {Mutially 
Kjficomposed humus. 
hogback L Any ndge with a nar- 
row su>jimti and steep slopes of 
nearly equal indinatioa, specif a 
sharp-crested ridge formed by the 
outcropping edges of steeply in- 
clined resistanr rocks, and pro- 
duced bv differential erosion. Cf: 
cuesta, 2 A term applied in New 
ffngland to a drumlin or esker. 
hog wallow A faintly rolling land 
surface characterized by many 
low, coalescent or rounded 
mounds (such as Mi/na mounds) 
that are slightly higher than the 
basui-shaped depressions be- 
tween them. 

hollow 1. A low tract of land sur- 
rounded by hills or mountains; a 
small, sheltered valley or basin, 
esp. m a rugged area. 2 A land- 
form represented by a depression, 
such as a cirque, cave, large sink, 
or blowout. 

Holaea’ cUmiffcatioo A classifi- 
cation of igneous rocks based 
primarily on the degree of sihca 
saturation, and secondarily on 
other aspects of die mineralogicai 
composition. 

holoblaat (hol'-o-blast) A mineral 
crystal that is newly and com- 
pletdiy formed during metamor- 
piiisai. 

Holoeene (Hd'-o-oeiie) An epoch 
of Che (Quaternary period, from 
the end of the PldstooeDe, ap- 
proatmatdy 8 tbousand years 
ago. to the praent tune; also, the 
oorresp ondin g tcrics of rocks and 


depoaiu. When the (Quaternary is 
dedgnated as an era, the Holo- 
oene is considered to be a period. 
Syo; Recent 

helecrystalliiie (hol-o-crys'-tal- 
line) ^d of the texture of an igne- 
ous rock composed enurely of 
crystals, i.e. having no glassy 
part. Also, said of a rock with 
such a texture. 

holohedral (boi-o-he' drai) Said of 
that crystal class having the max- 
imum symmetry possible in each 
crystal system Cf: merohedral; 
ietartohedraL Syn: holosymmet- 
nc 

holohyaliae (hol-o-by'-a-line) Said 
of an igneous rock that is com- 
posed entirely of glass, 
holomictk lake (hol-o-mic'-tic) A 
lake that undergoes a complete 
mixing of its waters dunng peri- 
ods of arculation or overturn, 
holoplanktiHi (hol-o*plank'-ton) 
Organisms that live their com- 
plete life cycle in the floating 
state. 

hotosome (hor-o-some) An inter 
tODgued • hronostratigrapbic unit 
that may be either depositional 
(compnsing one or more holo- 
stromes) or hiatal (consistiiig of 
combined hiatuses). 
holostroBC (hol'-o-stromc) A 
stratigraphic unit consisting of 
beds laid down in a complete 
transgressive-regressive sequence 
includiQf »uata that may later 
have been removed by erosioD. 
bulosyctric (hol'-o-sym-met*- 
ric) hohhedroL 

h oi e thu r o k i (hol-o-thu'-roid) A 
member of the eefainoderm class 
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Holothuroidea- a free*hving ani- 
mal with an elongated, more or 
less cylindrical body, e.g. a sea 
cucumber 

holotype (bo!'-o-typc) The one 
specimen or other dement desig- 
nated by the author as the nomen- 
clatural type in descnbing a new 
species. As long as the holotype is 
extant, it automatically fixes the 
application of the name con- 
cerned Cf iectotypc. neotype 
homeohlastfc (ho*-me-o-blas'-tici 
Pertaining to a type of crystallo^ 
hloMit texture in a metamorphic 
rcK k in which the essential minei 
al constituents are approximately 
of equal size Ci heteroblauic 
hnmeomorph (ho'-me-o-morph) 1 
A crystal that resembles another 
m crystal form and habit, but has 
a different chemical composition 
2 An organism that ciosely 
resembles another, although the 
two have different ancestors 
bomeomorphism (ho'-me-('-moif'- 
phisin) I'he characlcnstic ot ci 
tall me substances of dissimujr 
chemical compositior to have 
similar crystal form and habr 
such crystals are known as 
homeomorphs Adi hom*'C 
morphtc, homeomorph'ms 
homeomorpbcNis (ho'-nie-iMnot'- 
phous) Adj of homeomo^pmsnu 
homeomorphy (ho'-me-o-mor'- 
phy) The phenomenon m which 
speaes having superfiaal resem- 
blance are unlike in structural de 
tails, genera] stmilanty but dis* 
similanty in detail. The term is 
sometimes used as a syn. of con- 
vergent evolution. 


homeostasis (ho-me-ost'-a-sis) The 
trend toward a rdativdy stable 
internal condition in the bodies of 
the higher animals as a result of a 
sequence of interacting physiolog- 
ic processes e.g. the ability to 
maintain rdativdy constant body 
heat dunng widely varying exter- 
nal temperatures 

bomocliiial shifting (ho-mo-cir- 
nal) monochnai shifting. 
homocline (ho'-mo-cline) A struc- 
tural condition in which rock 
strata dip uniformly in one direc- 
tion. e g one limb of a fold or a 
tilted fai^ block Ct monoi line. 
homogeneous equilibrium (ho-mo- 
ge'-ne-ous) Equilibrium in a sys- 
tem riyriMsiiiig of dhly one phase, 
typically liquid or gaseous Ct: 
heterogeneous et^utlibnum 
homogranular (ho-mo-gian'-u-lar> 
1 Said of the texture of a rock 
having crystals of the same or 
nearly the same size. 2 Said of a 
»ock with such a texruri. Aut 
hetervgranuior Syn equigranu- 
iar. even-grained, granuhblasuc. 
homoiogue (hom’-o-logue) An or- 
ganism or pari of an iiganism ex- 
hibiting homologv /\iso spelled 
homolog 

homology (ho-mor-o-gy) t 
Similarity but not identity be- 
tween parts of different organ- 
isms, as a result of evolutionary 
differentiation from the same or 
corresponding parts of a common 
ancestor. 2 Similanty of posiuon. 
proportion, structure, etc with- 
out restnction to common ances- 
try— Adj- homologous. 
homonym (hom'-o-nym) Any one 
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of two or more identical names 
used to idenufy different organ- 
isms or objects 

homoplastic (hoino-plas'-tic> 

Having homoplasy 
homoplasy (ho-mop'-la-sy) 

Smtiant) or correspondence of 
parts or organs that developed as 
a result of convergence or paral 
lehsm, rather than from a com- 
mon ancestry Cf homology 
A Jj homoplasuc. 
homopycnal inflow (ho-mo-pyc'- 
ral) Rowing water of the same 
It. 'Sity as the bodv of water it 
enters resulting in easv mixing 
Cf h\perpvcnal inflow hypopvc 
nal inflow 

homotaxial (ho-mo-tax‘ i-al) Per- 
taining to. charactenzed by or ex- 
nibiting homotaxy eg said of 
rock-stratigraphic units or bio- 
stratigraphic units ihat have a 
similar ordei of airangeinent in 
iltffer»-nt locations but arc not 
necessarily contemporaneous 
hom^taw (ho mo-Ux'-y) Similan- 
ly of senal anangement, specif 
taxonomic similarity between 
>tratigi aphic or fossil sequencer 
ic separate regions or the condi- 
tion of strata charactCiized by 
similar* fossils occupving curre- 
spoidhig positions m different 
vertical sequences, without con 
notation of sunilanty of age Ety- 
mol Greek chronotaxy 
honeycomb coral (hon'-ey-comb) 
A compound coral that has pris- 
matic corallites so arranged as to 
resemble the ^^ells of a honey- 
comb 

boneyeorob weathering A type of 


chemical weathering in which to- 
numerable pits are produced on a 
rock exposure The pitted surface 
resembles an enlarged honey- 
comb and IS characteristic of ftoe- 
ly granular rocks, such as tufb 
and sandstones, in an and regioii 
hoodoo A column, pinnacle, or pil- 
lar of rock product tn a region of 
sporadic heavy rainfall by differ- 
ential weathenng or erosion of 
honzontal strata, fecilitaled by 
)oiDts and by layers of varymg 
hardness, and occumng m varied 
and often eccentric or grotesque 
forms Cf pdhr Etymol Afn- 
can 

hook A spit or narrow cape turned 
sharply landward at its outer end, 
so as to resemble a hook in plan 
view, a recurved gnt 
Hookers law A statement of thsoc 
deformation, that the strain » lin- 
eaiiy propomonaJ to the applied 
stress 

hopper crystal A cubic crystal of 
salt in which the faces of the cube 
Qdve grown more at the edges 
than in be center, giving each 
face a ceutrally deprei^ or hop- 
per-shaped form 

hortson (ho- n'-zon) I An interface 
that indicates a particular pon- 
uon m a stratigraphic sequence 
Technically it is a surface with no 
thickness, Kt in practice it is 
commonly a dtstmctive very tbui 
bed Itismoorrectlyuscdasasyn 
of zone, asm *‘oil-piodiicuig bon- 
zon'* 2 In survQfing. one of sev- 
eral lines Of pfaum used as refer* 
enoe for ohscmtioo and measure 
meot and rdemd generally to a 
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horixonul direction. 3. soil hori- 
ton. 

hortxoatai axis (hor-i-zon*-tal) The 
axis about which the telescope of 
a theodolite or transit rotates 
when moved venically. 
horizoatal displacenient strike slip. 
horizoatal faalt A fault with no 
dip. Cf vertical fault 
borlMwtal separation In faulting* 
the distance between the two 
parts of a disrupted unit (e.g. bed* 
vein, or dike), measured in any 
specified horizontal direction. Cf* 
vertical sepanttiort 
horizontal slip In a fault, the hori- 
zontal component of the net slip. 
Cf: vertical slip 

horn A high pyramidal peak with 
steep sid^ formed by the inter- 
aectinjg walls of three or more 
cirques, e.g. the Matterhorn. 
horaMcade The comiqooest miner- 
al of the amphibole group, (Ca. 
Na)2.j(Mg.Fc+2,Fc'» (Al. 
Si)g 022 ( 0 H) 2 . It has a variable 
composition, and may contain 
potassium and appreciable fluo- 
rine. Hombleode is commonly 
black, and occurs in distinct 
monociinic crystals or in colum- 
nar, hbrotts, or granular forms. It 
is a pnmary constituent of many 
add and intermediate igneous 
TOdts and less commonly cf basic 
igneous rocks, and is a common 
metimorphic mineral. Etymol: 
Oerman. 

taiMaailla Cbom'-blcnd-tte) A 
phnoQic rock coaspoaed cascotid- 
1y of homblnde. 
ham eaiai soiisaryeond. 
ImraMhiQioni'-iels) A fiiie-gratned 


rock composed of a mosaic of 
equidimensional grains without 
preferred orientation and typical- 
ly formed by contact metamor- 
phism. Porphyroblasts or rdict 
phenocrysts may be present in the 
charactcnsticaliy granoblastic 
matrix. 

hornfels fades A loosely defined 
term used to denote the physical 
conditions involved, or the sec of 
mineral assemblages produced, 
by thermal (conuct) metamor- 
phism at relatively shallow depths 
in the earth's crust, 
horaito (J^or-ni'-to [or-nee'-to]) A 
small mound built on the back of 
a lava flow (generally pahoehoe), 
formed by the gradual accumula- 
tion of clots of fluid lava ejected 
through an opening in the roof of 
an underlying lava tube. Etymol: 
Spanish. Syn: driblet cone 
hme 1. A displaced rock mass 
that has been caught between the 
wails of a fault. 2. A miner's term 
for a hanen mass of country rock 
oocurring within a vein. 3. A 
horseback in coal 
honcbick 1. A cutout m a coal 
seam; a mass of floor material 
protruding upward into the coal; 
or a dikelike body of clay that fills 
a crevice in the coal bed lAterm 
used in New England for an esker 
or a kame. 

hnnsehas lake oxbow lake 
horsetail ore One in a series of 
small fissures that divide or fray 
from a mi^ vem. 
honi Ad dougMe. relatively 
uplifted crustal niiit or block that 
is bounded by fniilts on its tong 



sides. It 18 a structural form and 
may or may not be expressed geo- 
morphologicaily Etymol Ger- 
man O grabm. 

host A rock or mineiBl that IS older 
than rocks or minerals introduced 
into It or formed within it. such as 
a host rock, or a large crystal with 
inclusions of smaller crystals ol a 
different mineral species Ant 

hM rock A body of rock serving 
as a host for other rocks or for 
mineral deposits eg a pluton 
4.ontainmg xenoliths, or any rock 
IT which orr deposits occur 
hot dry rock A potential source of 
heat energy within the earth's 
crust rocks at depths less than 10 
km and at temperatures above 
nie\ ate related to two 
pes of neat source igneous mag- 
mas and umdutoon from the 
earth s deeper uiveno: Abbrev 
HDR 

hot spot A vokaniL center, 100 to 
200 kir across and persistent for 
at least a few tecs of iniliions >f 
years, that is thought to be the 
surface expression of a nsmg 
plume of hot mantle matcnal 
Hot spots are not Imked with 
arcs, and may or may not be as- 
soaated with oceanic ndges 
Some 200 late Cenozoic hot spots 
have been identified 
hot aprtag A thermal spring whose 
water has a higher temperature 
than that of the human body 
(above 987) 

hourghtts valley 1 A valley whoee 
pattern in plan view resembles as 
hourglass, e g one extendmg 


without mterruptioo across a for- 
mer divide, toward which it nar- 
rows from both directiotts. 2. 
Wineglass wdley 

Hudsouian orogeny (Hud-son'-i- 
an)A tune of plutonism, meta- 
inorphism,and dcformationduniig 
the Precambnan in the Canadian 
Shield (especially m the Church- 
tU, Bear, and Southern prov- 
inces), dateil isotopically as be- 
tween 1640 and 1820 m > ago 
liiierfano (huer'-fa-no [ware -fab- 
no]) A term used in the SW U S 
for a bill or mountain of older 
rock surrounded by later sedi- 
mentary material esp a solitary 
eminence separated h> eroston 
from the mass of which it once 
formed a part Etynii^ Spanish 
huirfano, 'orphan** 
hiuik (bu'-mic) Pertaining to or 
denved from humus. 
hiunk add Black aadic organic 
matter extracted from soils, low- 
rank coals, and other decayed 
plant suk<itances by alkalis It is 
uisolublt o aads and organic sol- 
vents. 

humidity (hu mid'-i ty) The water- 
vapor content of the atmosphere 
hwnmock I A knoll or mound 
above a level surface e g a ham 
mock 2 A mound or pile of 
broken IX xsimg loe that has been 
forced upward by pressure, as m 
an ice field or floe 3 A small 
knob of earth or turf in subpolar 
and alpine regtons 
humasocky An area of 

knolHXMf-kerrlr topography that 

may bive tas tunot oUs 

along a Hw loe front or iroimd 
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ouMSBR of stagnant ice 
hmuB (hu'-mus) The generally 
dark, more or less stable part of 
the organic matter of the soil, so 
wdi decomposed that the onginal 
sources cannot be identified The 
term is sometimes used incorrect 
ly for the total oiganic mattei of 
the soilt including relatively un 
decomposed matenal A.dj hu 
mtr 

Huroniaa (Hu-io' ni-an) A divi- 
sion of the Proter^»^oic of the 
Canadian Shield 

Huttonian iHut to'-ni-an) Of o* 
relating to James Hutton (P26 
1 797 >, Scottish geologist who act 
vocated the theory of pluionisir 
introduced the concepts of uiiifnr 
mitananism and the geologiv c>* 
cle, and emphasized the mdefinitt. 
length of geologii tirfie 
Huygens* pnnaple (Huy* gens' l 
The statement that an> particle 
exated by wave energy becc»incs a 
new point source of wave energN 
hyacintli (by -a-cinth) A transpai 
cut red or brownish variety of zir 
con, sometimes used as a gem 
The term has also been applied to 
several other orange- red minerals, 
mc^udmg a vanety of garnet 
kyaUiie (hy'-a-lmc) Ttansparent 
like glass 

hyalite (by'-a-iite) A colorless va 
riety of common opal that is some* 
times clear as glass and some- 
times translucent or whitish and 
that occurs as globular concre- 
tions (resembling drops of melted 
glass) or botryoidal crusts lining 
cavittes or cracks tn rocks 
hyalocrystalliae (hy'-a-lo-crys' 


tal-line) A textural term applied 
to porphyntic rocks in which 
phenocrysts and groundmass are 
equal or nearly equal in volume, 
the ratio being between S 3 and 
3 5 Cf mtenertat 

hyalophitic (hy'-a-lo-phit'-ic) Said 
of the texture of an igneous uyek 
in which the last-formed intersti 
tial matenai is glassy and rnake^ 
up a proportion of the rock inter 
mediate in texture betwern 
hyalopthtic and nvah nsic Un 
Cf mtenertal 

liyalopilitic (hv pi ht'- r\ 
Said or tne m*irsertai xt ire ‘ 
porphyovn igneou<#fo^k 1 1 uhu h 
needleltkc micioli es t in > 
fflassy groundmavN the phei, » 
crvsls forming hsv than one 
eighth of the roc^ hyait^phit 
tc 

hyalosponge tro t-lo spinge 
Any sponge belonging »( the ( las 
Hyalosp haractenzeJ 

hicflv by a srelci >n ctmiposui » f 
SIX rayed Mikcoas spjeu es wol 
out caluum ( arhonate or sjx>pgi»i 
bvn hexactWLlltd etuss sponpk 

hybndfhv ond)n I Anmdividu 
ai having pa«’ents belonamg t'^ 
different spcv-ich 2 A rock mass 
whose chemical composition 
the result of aaimi/anon or enn 
lamination -adj Pertaining to a 
lock so formed 

hydatogenic (hy -da-to-gen -ic^ 
Said of a rock or mineral deposit 
formed by an aqueous agent, e g 
a mineral deposit in a vein from a 
magmatic solution, or an evapo- 
rilc from e bod> of salt water O 
pntumatogenic 
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hydrargUlite (hy-drar'-gil-iite) 
gsbbsite. 

hydrate (hy^-drate) n. A mineral 
compound that i$ produced by 
hydration, or one in which water 
IS part of the chemical composi- 
tion — V. To cause the uicorpora- 
don of water into the chemical 
composition of a mineral, 
hydration (hy-dra'-uoo) The 
chemical combination of water 
with another substance 
hydration shattering The process 
of gram loosening and rock disin- 
tegratioQ by the wedging pressure 
of water in films of varying thick- 
ness on silicate mwend surfaces. 
T!ie water is drawn between the 
grains by electro-osmosis and ex- 
erts differential pressures up to 
2000 kg'em^. strong enough to 
loosen and separate the grams 
Such a process may be significant 
in all climates, without the aid of 
freezing and thawing It produces 
loobmed and :»eparated grains, 
the accumuiaiKjn being gms 
hydraulic action (hy-drau'-hc) The 
mochauical loosening and remov- 
al of weakly resistant matenai 
solely by the action of flowing wa- 
ter. as by a stream impinging 
against the bank on the outside of 
a bend, or by waves pounding the 
base of a cliff 

hydraulic oooductiTity permeatnii 
ty coe/ficienL 

hydraulic fracturing A general 
term, for which there are numer- 
ous trade or service names, for the 
fracturing of rock m an oil or gas 
reservoir by pumping in water (or 
other fluid) and sand (or other 


granular matenai) under high 
pressure. The purpose is to pro- 
duce artifiaal openings in the 
rock in order to increase permea- 
bility The pressure opens cracks 
and bedding planes, and sand in- 
troduced into these serves to keep 
them open when the pressure is 
reduced Syn fracturing:, hydro- 
fracturing 

hydraulic gradient 1 In an aquifer. 
Uie rate of change of total head 
per unit of distance of flow at a 
given tKwnt and in a given direc- 
tion Cf pressure gradi*^nt 2 In a 
stream, the slope of a line repre- 
senting the sum of kinetic and po 
lential energy along the channel 
length It IS equal ro the slope of 
the water surface in steady, uni- 
form flow 

hydraulic bead 1 Hie height of the 
free surface of « body of water 
above a given subsurface point 2 
The water level at a point up- 
so-eam from s given point down- 
stream 

hydraubi Jump in Huid How, a 
ctiange i.* flow condition > 
panied by a stationary, abrupt 
turbulent nse m water level in the 
orrectiofi of flow it is a type of 
siaiionary wave 

hydraulic limestone An impure 
limestone that contains sihea and 
alunima ( isoalJy as clay) in vary- 
ing proportions and that yields, 
upon calcining, a cement that will 
harden under water. See also, ce- 
ment wk. Syn- wateritme. 

hydraulic miniBg The extraction of 
^red earth matenai by means 
of strong jets of water, e g. wash- 
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ing gold-beanng gravd into 
sluicesi or pbosphatic gnvd or 
high-silica sand into sumps for 
removal 

hydraulic profile A vertical section 
of the poientiometnc surface of an 
aquifer 

hydraulic radius The ratio of the 
area of a stream's cross secUon to 
ns wetted perimeter 
hydraulics The aspect of enginetr- 
mg that deals with the flow of wa 
ler in nvers and canals, ard the 
works and machinery for con- 
ducting or using n 
hydrobiotite (hy-dro-br-o-tuc) A 
clay mineral composed of mixed 
layers of biotite and v^rmiculite 
hydrocarbon (hy-dro-car'-bon) 
Any organic compound, gaseous, 
liquid, or solid, ronysting solely 
of carbon and bydrogai <’nide 
oil IS esseniialW a complex mix- 
ture of hydrocarbons 
hydrochemical prospecting (hy- 
dro-v.hcm'-i-cal) Prospecting 
guided by (he trace-element con- 
tent of ground and surface waters 
hydrociastic rock (by-dro-clas'- 
tic) 1 A clastic rock deposited by 
the agency of water 2 A rock 
broken by wave or current action 
^ A volcanic rock broken or frag 
merited dunng chilling under wa- 
ter or ice 

hydroelectric power (by'-dro-e- 
lec'-tnc) Electrical energy gener- 
ated by means of a power geoera- 
tor coupled to a turbme through 
which water passes Cf* waterpow- 
er, hydropower, white coaL 
hydroexplosioo (hy'-dro-ex-pk)'- 
Sion) A general term for a volcan- 


ic explosion caused by the genera- 
tion of steam from any body of 
water it includes phreatic, 
fdueatomagmatic, submanne. 
and littoral explosions 
hydrofractnring (hy-dro-frac'-tur- 
ing) hydraulic fracturing 
hydrogeneaia (hy-dro-gen'-e-sis) 
The natural condensation of 
moisture in the air spaces of sur- 
face soil or rock mate nal 
bydrogen-ion concentration (by' 
dfo-gcn-»'-on) pH 
hydrogen sulfide A toxic, corrosive 
gas. H 2 S, with » charactenstK* 
odor of rotten eggs it is emiiteo 
in the natural decF^mposition of 
organic matter and ix present in 
much >T(idr oil and oitural gas 
hydrogeochemistry Oiy'-dro-gc*-o- 
rbem'-is try) The chemistry of 
grouno and surface waters, par- 
ticularh the relationships be- 
♦weeij thr chenucdl characien<stics 
and quality of waters and the 
areal and regiona' geology Ct bio 
itcoth* mistry itthotteochemtsfry 
hydrogeology (hy'-d'^o-ge-ol'-o-gy) 
rhe sacnce that deals with sub- 
surface waters and with related 
geologic aspects of surface water 
It IS commonly lu^ed interchange- 
ably with geohydroiogy 
hydrognph (hy'-dro-graph) A 
graph showing stage, flow, veloa- 
ty, or other charactcnstics of wa- 
ter with respect to time A stream 
bydrograph commonly shows 
rate of flow, a ground-water hy- 
drograph. water level or head 
hydroffnipliy (hy-drog'-ra-phy) 1. 
The scwiice that deals with the 
physKad aspects of all waters on 
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the earth\ surface* esp the oom- 
ptlation of navigatiofiai chaiU of 
bodies of water 2 The body of 
facts encompassed by hydrogra- 
phy 

^vdrolith (hy'-dro-lith) 1 A rock 
that IS chemicaily precipitated 
from solution in water, such as 
rock salt or gypsum 2 A rock 
that ts relatively free from organic 
n'aienal 3 A hydroclasttc rock 
conststing of carbonate frag- 
ments 

hydrologic budget (hy-dro-log"-ic> 
An accounting of the inflow to, 
outflow f'om, and storage in a hy- 
drologic unit such as a drainage 
basin aquifer, soil zone, lake, or 
reservoir the relationship be- 
tween evaporation, preapitation. 
runoff, and the change in water 
storage Syn water balance^ water 
budget hjfdroiogic baiance 
hydrologic cycle The constant ar- 
cclalion of water from the sea, 
thrv>ugb the atmosphere, to the 
land, and its eventual return m 
the atm(»sphere by way of transpi- 
ration and evaporation from thr 
land and evaporation from the 
aCfi Syn water cvcle 
hydrology (hy-drol'-o-gy) 1 The 
saente that deals with ^obai wa- 
ter (both liquid and solid), its 
properties, arculaoon, and distn- 
bution, on and under the earth's 
surface and id the atmosphere, 
from the moment of its preapita- 
tion unul It IS relumed to the at- 
mosphere through evapotian^ 
ration or is discharged into ^ 
ocean In recent years the scope of 
hydrology has been expanded to 


mdude envirooiiieiital and eco- 
nomic aspects 2. The sum of the 
factors studied in hydrology, the 
hydrology of an area or distnct 
hydrolysis (by-drol'-y-sis; A 
decomposition reaction mvoiving 
water In geology, it commonly 
mdicates reaction between silicate 
muierals and either pure water or 
aqueous solution 

hydrolysates (hy-dror-y-zates) 
Sediments charactenzed by de- 
ments that are readily •hydro- 
lyzed, concentrate in the fine- 
grained alteration produt ts of pn- 
ma*y rocks, and are thus abun- 
dant in cla>&. shales, and baux- 
ites Kydrolyzaic elements are 
aluminum and associated silicon, 
potassium, and sodium Also 
spelled hvdrolysatei Cf re^ts- 
tares ovdatey ndurates, evapch 
rates 

hydrometanorphlsin (hv dro- 
met -a-rnuf -phisn^l Thf altera- 
tion of rocks b> (hr addition, sub- 
tract! >n. Of exchange of matenal 
biouj^ht or earned in solution by 
watc., without the influence of 
high temperature or pressure 
hydrometer (hv-drom'-e-ter) A 
tubular device made of glass with 
the lower md weighted, graduat- 
ed ID speahe gravity, degrees 
API, or other units, designed to 
measore the speafic gravity of a 
liquid by the depth to which the 
hydrometer sioks when im- 
mersed 

hyiromica (hy*dro-iiu*-ca) illtte, 
hydromaMOvile (hy-dro-mus'-co- 
vite) A term applied loosely to 
any fine-framed, muaoovite-like 
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day mineral commonly but not 
always high in water content and 
ddident in potassium. It is proba- 
bly an illite, 

hydrophilic (hy-dro-phir-ic) Hav- 
ing strong affinity for water; said 
of colloids that swell in water and 
are not easily coagulated, 
hydrophobic (hy-dro-phob*-ic) 
Lacking strong affinity for water; 
said of colloids whose particles 
are not highly hydrated and 
coagulate easily. 

hydrophone (hy'-dro-phone) A 
pressure-sensitive detector that 
responds to sound transmitted 
through water It is used in ma- 
rine seismic surveying, or as a 
seismometer in a well 
hydroplaalidcy (by'-dro-plas-tic'- 
i-ty) Plasticity m sediments that 
results from the pressure of pore 
water 

hydropower (hy' dio-pow-e»> Lit- 
erally. waterpower, but now gen- 
erally considered a syn of hydro- 
electric power^ 

hydroaot (hy'-dio-sol) A colloidal 
system) in which water is the dis- 
persion medium. 

bydroaphere (hy'-dro-$phere) The 
waters of the earth, as distin- 
guished from the rocks (htho- 
sphcrc). living things (biosphere), 
and the air (atmosphere). It in- 
cludes the waters of the ocean; all 
bodies of surface water on the 
continents; snow, ice, and gla- 
ciers; and liquid water, ice, and 
water vapor bdow the land sur- 
face. The dehnition may also in- 
clude water vapor, clouds, and all 
fonns of precipitatioa in the at- 


mosphere. 

hydroetatic head (hy-dro-stat'-ic) 
The height of a vertical column 
water, the weight of which, if of 
unit cross section, is equal to the 
hydrostatic pressure at a pomt. 
hydrostatic level The levd to 
which the water will rise in a well 
under its full pressure head. It de- 
fines the potentiometric surface, 
hydrostatic pressure The pressure 
exerted by the water at any given 
point tn a body of water at re&i. 
Cf: confining pressure: geostatic 
pressure. 

hydrostatic stress A state of stress 
in which the normai Guesses act- 
ing on any plane are equal and 
where shearing stresses do not 
exist. 

hydrothermal (hy-dro-ther*-mai) 
Of or pertaimng to hot water, to 
the action of hot water, or to the 
products ot Thts action, such as a 
sr-ineral deposit precipitated fropi 
a hoi aqueous solution; also, said 
of the solution itself ‘'Hydrotfter- 
ma!*' IS generally used for any hoi 
water, but has been restneted by 
some to water of magmatic origin, 
hydrothermal alteratioo Altera- 
tion of rocks or minerals hy the 
reaction of hydrothermal water 
with pre-existing solid phases 
hydrolliemal depoait A mineral 
deposit formed by preapiution of 
ore and gaogue minerals in frac- 
tures, faults, breccia openings, or 
other spaces, by leplacement or 
open-space filling, from watery 
fluids ranging in temperature 
from 90* to 700*C but generally 
below 400*C and ranging in pies- 
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sure from I to 3 kilobars The 
fluids are of diverse ongin Alter- 
ation of host rocks is common 
hydrothermal stage That stage in 
the cooling of a magma dunng 
which the residual fluid is strong- 
. cnnched in water and other 
volatiles The exact limits of the 
stage are sanously defined, in 
^errns of phase assemblage, tem- 
perature. composition, and /or va- 
por pressure, most definitions 
consider it as the last stage of 
Igneous activity, woming at a later 
l.me. and b*‘me at a lower lem 
perature than the pegmantiL 
Mage 

hydrothermal synthesis Minera* 
avnthcsis in the presence of water 
at elevated temperatures 
hydrothermal wafer Subsurface 
WdTe*^ whose lempc-ature is 
enough tc make it gcolog]cail 3 or 
hvnrologicdJly significant, wheth- 
er or not If is hotter ♦han the roeV 
coritaming M 

hydrous lb> -dious) Said of a mm- 
era! u>fnpound containing wate*- 
hydroxide (hy-drox* ide) A type of 
oxtdi charactenzed by the link- 
age of a metallic dement or ladi 
cal with the ion OH such as bru 
lie, MgiOH)2 

hydroxylaiiatite fhy drox -yl-ap - 
a-titc) 1 A rare mineral o*' the 
apatite gv-oup Ca 5 (P 04 )s( 0 H) 2 
An apatite mineral in which hy- 
droxyl predominates over fluo- 
nne and chlonnc — ^Syn kydroK 
ycpatiu 

hydrozindte (hy-dro-aanc'-ite) A 
mineral. Zn 3 (COi) 2 (OH )6 It is a 
minor ore of zinc and is found lu 


the upper (oxidized) zones of zinc 
deposits as an alteration product 
of sphalente Syn zinc bloom, 
calamine 

hydrozoan (hy-dro-zo'-an) Any 
codenterate bdonging to the 
class Hydrozoa. chaiactenzed by 
forms that are usually colonial 
and more specialii^ than 
sponges Range, Precambnan or 
I^ower Cambnan to present 
hygrometer (hy-grom'-e-ter) An 
instrument for measunng the hu- 
midity of the air 

b}groscopic (hy-gro-scop'-ic) 
Having the property of readily 
absorbing moisture from the at- 
mosphere 

Hygroscopic coetfineot Ihe ratio 
of the waghr of water that a com- 
pietd> dry mass of soil will ab- 
sorb if in contact with a saturated 
atmosphere until equilibnum is 
reached to the weight of (he di v 
voil mass, expressed as a perc^c- 
rtge ice also kygro9coptr wafer 
bvn hygroscopic capacit If 
hygro6>.opic water Mxiisture hdd 
in the soil Chat is in equilibnum 
with that in the atmosphere to 
wlitrh the soil IS exposed Syn hy- 
gmscopiL moisiure, hydrouopu 
water See also hygroscopic coej 
Jictvnt 

hypahyseal (byp-a-byss*-al) A gen- 
eral adiecfive applied to minor in- 
trusion such as sills and dikes, 
and to the rocks that compose 
them, which have crysullized un- 
der conditions intermediate be- 
tween plutODic and extrusive, be- 
ing distinguished from these types 
in some cases by texture and in 
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ocheri cmly by mode of occur- 

IqrporfuiiUc Cby-pcr-fti'-si-ble) il 
Any subiUuioe capable of lower- 
ing the melting ranges in end- 
stage magmatic fluids, 
byperpycaal inflow (hy-per-pyc'- 
odl) Flowing water that is denser 
than the body of water it enters* 
resulting in formation of a turbid- 
ity current Cf: hypapycnal inflow: 
homopycnal inflow 
hypen^ne (hy-per-sai'-ine) 
Excessively saline, with a salinity 
substantially greater than that of 
normal sea water Speaf.. having 
a salinity above the lowest at 
which halite can be preapitatod 
hyperstbene (hy'-per-sthme) A 
common rock-forming mineral of 
the orthopyroxene group. (Mg. 
Fe>Si 03 . It IS isomorphous with 
enstatite !t is an essential con- 
stituent of many igneous rocks, 
bypervcloclty impact (hy -per-ve- 
loc'-i-ty) The impact of a projec- 
tile onto a surface at a velocity 
such That the stress waves pro- 
duced on contact are orders of 
magnitude greater than the static 
bulk compressive strength of the 
target malenal The miiiimum re- 
quired vdoadcs vary for different 
matenals. but are generally 1-10 
lun/sec, and about 4-S km/sec for 
most crystalline rocks. In such an 
impMt. the kinetic energy of the 
projectile is transferred to the tar- 
get material in the form of ioteoac 
shock waves, whose interactions 
with the mufnot produce a crater 
much larger in dhuneter than the 
projectHe. Meteorites striking the 


earth at speeds in excess of about 
5 km/sec ^ve examples of large 
byperveioGity mpoM and pro* 
duoe conespondittgly large cra- 
ters. 

hypMi oai or p hk Chy-pid'-WMnor'- 
p^) suhautomorphic 
hypidtolopic (by-pid'-r-o-top'-ic) 
Iniermediate between kthtopk 
and xenotopic: esp. said of the 
fsbricof a crystaUioeseduneotary 
rock to which the majority of the 
constituent crystals are subhe- 
dral Also, said of the rock with 
such a fabric. 

hypocrystalUne (hy-po-crys'-tal- 
bM) Said of the texture of an igne- 
ous rock that has crvstalUne com- 
ponents m a glaasy groundmass, 
the ratio of crystals to glass being 
between 7*1 and 5:3 Syn* men>- 
crysiaUmt Cf hypohyaUnt. 
bypogeae(hy'-po-gene) I Said of a 
geologic prrKess, and of its result- 
ant features, occurnng within and 
below the crust of the earth. Cf. 
tpigene. Syn hypogemc 1 Said 
of a mineral deposit formed by 
ascenoing solutions; also, said 
those solutions and of that envi- 
ronment. Cf: supefg€n€: mno- 
gene. 

hyi^yaline (hy-po-hy'-a-hne) 
Said of the texture oi an igneous 
rock that has crystalline compo- 
nents in a glassy groundmass, 
with a ratio of crysliys to glass 
between 3:5 and 1:7. 
hypaUmninn (hy-po-Jim'-ni-on) 
The lowermost layer of water in a 
lake, chancterried by an cssen- 
oatly uniform temperature (ex- 
cept (luring a tumoper) that is 
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generally oolder than dsewhm in 
the lake, and often by rdatively 
stagnant or oxygen-poor water; 
specif the dense layer of water be- 
low the meutlimnum tn a ther- 
mally strabfied lake Cf epihm- 
nion 

hynopycnal inflow (hy-po-pyc'- 
nal) Rowing water that ts less 
dense than the body of water it 
enters, eg. a nver entenng the 
ocean Cf hyperpycnal ir^fhw: 
homopycnal mfiow 

hypotheraial (by-po-ther'-mal) 
Said of a hydrothermal mineral 
deposit formed at great depth and 
ui the temperature range of KXT- 
500*C« also, said of that environ- 
ment Cf meaothermaL ^ther- 
mal telethermoL 

hypotheiia (hy-poth'-e-sis) A con- 
ception or proposition that is ten- 
tatively assumed, and then tested 
for validity by comparison with 
observed facts and by expenmen- 
tation It ts less firmly founded 
than a theory, 

hypothetical reaowrees (hy-po- 
thet'-i-cal) Undisoovered mineral 
resources that we may reasonably 
expect to find m known mining 


districts Cf identified resources: 
speculative resources. 

hypotype (by'-po-type) A de- 
scribed or hgured specimen used 
in extending or correcting knowl- 
edge of a speaes, or in other pub- 
lications regarding it 

hypaographic eunre (hyp-so- 
graph'-ic) A cumulative-frequen- 
cy profile representing the statisti- 
cal distribution of the absolute or 
relative areas of the earth's solid 
surface (land and sea floor) at 
vanous eievations above,, or 
depths bdow, a given datum, usu- 
ally sea level 

hypsometric (hyp-so-met'-nc) 
Relating to elevation above a 
datum, usually sea level 

hysteresis (hys-ter'-e-sis) 1 A tag 
in the return of an elastically de- 
formed body to Its onginal shape 
after the load has been removed. 
2 The property that a rock IS said 
U; exhibit when its magnettzation 
IS nonrevemble 3 A phase lag of 
dielectric displacement behind 
electnc- leld intensity, due to en- 
ergy dissipation in polanzaiioo 
processes 
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ice Water in the solid state, specif 
the dense substance fonned in na* 
ture by the freezing of liquid wa- 
ter» by the condensation of water 
vapor directly into ice ciystals, or 
by the recrystallization or com- 
paction of fallen snow Ice com- 
monly occurs as hexagonal crys- 
tals, and in large masses is clas^ 
as a rock 

ice age A loosely used syn of g/c- 
ciai epoch, or time of extensive 
glacial activity, specif the latest 
of the glaaal epochs, also known 
as the Pleistooene Epoch 
Iceberg A large, massive piece of 
floating or stranded glaaer ice of 
any shape, bioken from the front 
of a glacier into a body of water 
An iceberg has the greater part of 
Us mass (4/5 to 8/91 ^ow sea 
level It may reach a length of 
more than 80 km Syn herg Cf 
ftaeberg 

Ice cap A dome shaped or platehke 
ockvu of perennui ice and wiow 
vovenng the summit area of a 
mountain mass so that no peaks 
emerge tnrougli it, or covenng a 
fiat landmass such as 4in Arctic 
island spreading outwards in all 
directions due to its own weight, 
and having an area of less than 
50 000 sq km An vap is con- 
siderably smaller li ?n an ic^ 
sheet Also spelled Kecap 
lee cascade icefaiL 
Ice cliff Any vertical wall of ice, 
e g a very steep surface bounding 
a glaaer or a mass of shelf ice 


Syn. tee face. 

ice-coatact deposit Stratified drift 
deposited in contact with mdlmg 
glaaer ice, such as an esker, a 
karoe, a kame terrace, or a feature 
marked by numerous kettles 
ice-dammed lake glacter lake. 
iced fim A mixture of ice and fim, 
hm permeated with meltwater 
and then refrozen 
ice face tee cliff 

ice laU That poition of a glacier 
that flows down a very steep 
gradient, developing a zone of 
crevasses Syn tee cascade Also 
spelled tcefall 

ice field An extensive area of inter- 
connected glaaers iiyi mountain 
region, or of pack la at sea 
ice foot i The ice at the lower end 
o» front of a glaoer 2 A fnnge of 
loe formed aJong a shoreline and 
attached to it, unmoved by tides, 
ii IS usually fonned by the freez- 
ing of wind-dnven spray, or of 
seawater dunng ebb tide 
ice front 1 The floating vertical 
cliff forming the seaward edge of 
an shelf or other glaaer that 
enters water, ranging in height 
from 2 to more than 50 m above 
sea level Syn front 2 Rie lead' 
ing edge of a ^aaer 
Ice island A form of large tabular 
iceberg broken away from an ice 
shelf and found in the Arctic 
Ocean, having a thickness of 1 5 to 
50 m and an area between a few 
thousand square meters and 5UD 
sq km or even more The surface 
of an ice island is usually marked 
by broad, shallow, regular undu- 
lations that give It a nbbed ap- 



ke Jam 


251 


Ice shelf 


peaninoe from the air. 
ice jam 1. An accuinulatioQ of 
broken nver ice lodged in a nar- 
row part of the channel; it fre- 
quently produces local floods 
during a spring breakup. 2. An 
accumulation of large fragments 
of l»ke ice or sea ice thawed loose 
froHi the shore during early spring 
and later piled up on the shore by 
the wind, often exerting great 
pressures. 

Iceland spar A very pure and 
transparent variety of calcite, the 
best of which is obtained in Ice- 
land It cleaves easily and perfect- 
ly info rhombohedrons, which ex- 
hibit strong double refraction; it 
IS an optical calate. It occurs in 
vugs and cavities in volcanic 
'‘(Kks. and as noduies in residual 
Liavs in limestone regions, 
ice mountain A popular term for a 
large iceberg, 
kc pack pack ice. 
ice pan A. large., flat piece of sea ioe, 
protruding seveiaJ centimeters to 
a meter alxive the water, usually 
i/omposed of winter ice up to one 
year old. 

ice pedestal A pinnacle, column, 
or cone of ice projecting from the 
surface of a glacier and support- 
mg, or formerly supporting, a 
large rock (glacier table) or mass 
of debris. 

ice plateau 1 . An ice-coverod high- 
land area whose upper surface is 
nearly level and whose sides slope 
steeply to lowlands or the ocean. 
2. Any ioe sheet with a level or 
gently rounded surface. 

Ice pole The approximate center of 


the most consolidated part of the 
Arctic pack ice, and therefore a 
difficult point to reach by surface 
travel; it is near lat. 83”-84**N and 
long. 16(fW. Syn: pole of inaccess- 
ibility, 

ke push 1. The lateral pressure ex- 
erted by the expansion of shore- 
ward-moving ice, esp. of lake ice. 
Syn: ice shove; ice thrust. 2. The 
ridge of materia] formed by an ioe 
push. Syn: lake rampart: ice-push 
ridge 

ice-push lidge lake rampart 
ice rafting Transport of rock parti- 
cles and other materials by float- 
ing ice 

ice sheet A glacier of consideiable 
ihicknm and more than 50,000 
sq km in area, forming a continu- 
ous cover of ice and snow over a 
land surface, spreading Outward 
in all directions and not confined 
by the underlying topography: a 
continental glacier. Ice sheets are 
now conflned to polar regions (as 
.m Greenland and Antarctica), 
but during the Pleistocene Epoch 
they covered large pans of North 
America noithem Europe 
See also: i land ice, Cf ice cap. 
ice shelf A sheet of very thick ice, 
with a level or gently undulating 
surface, which is attached to the 
land along one side but most of 
which is afloat and bounded on 
the seaward side by a steep cliff 
(tee front) 2 to SO m or 

more above sen level fee shelves 
have been formed along polar 
coasts (e.g. those of Antarctica, 
the Canadian Arctic islands, and 
Greenland), and they are general- 
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ly of great breadthi some of them 
extending several hundreds of 
kilometers seaward from the 
coastline. They are nourished by 
annual snow accumulation and 
by seaward extension of land gla- 
ciers; hmited areas may be 
aground. Cf : shelf ice. 

Ice tongue glacier tongue. 
ice vdn ice wedge. 
ice wedge Wedge-shaped* foliated 
ground ice produced in pemm- 
frost. occurring as a vertic^ or in- 
clined sheet, dike, or vem tapering 
downward, and measuring from a 
few millimeters to as much as 6 m 
wide and from 1 m to as much as 
30 m high. It originates by the 
growth of hoar frost or by the 
freezing of water m a narrow 
crack or fissure produced by ther- 
mal contraction of the perma- 
frost. Syn: ground-ice wedge: ice 
wein. 

ice-wedge polygon A large nonsort- 
ed polygon charsctenzed by bor- 
ders of intersecting ice wedges, 
found only in permafrost regions 
and fonned by contraction of 
frozen ground. Fhe fissured bor- 
ders may be ridges or shallow 
troughs, and are underlain by toe 
wedges. Diameter: up to 150 m, 
averaging ICMO m. lo plan, the 
pattern tends to be three- to six- 
sidcd. Cf: frost-crack polygon, 
kknnfiMMil (ich'-no-fo^) trace 
fossiL 

i c hno i oser (ich-nof'-o-gy) The 
study of trace fossils: esp. of fossil 
tracks. 

ichor G*-chor) A fluid thought to 
be responsible for such prorcssci 


as granitization. Originally the 
term carried the connotation of 
derivation from a magma. Syn: 
residual liquitL 

Ichtbyoaaar Gdi'-tby-o-saur) A 
reptile of uncertain ancestry but 
of porpoiselike or sharklike body 
form as adaptation for life in the 
sea. Range, Middle Triassic to 
Upper Cretaceous, 
ich^ (t'-^-de) A pendant, some- 
what conical, shaft of ice fonned 
by the freezing of dripping water. 
Iddiagi* dtasIKcatlon A classifica- 
tion of igneous rocks proposed in 
1913 by J. P. Iddings, in which 
the mifieralogicaJ classifications 
of Harry Rosenbuscb and Ferdi- 
nand Zirkel are currdated with 
the C.I.P.W. or norm classifica- 
tion system. 

ideal cydolheas A theoretical cy- 
clothem that represents, in a given 
region and within a given strati- 
graphic interval, the optimum 
succession of deposits during a 
complete sedimentary cycle. It is 
constructed from Ih^retical cem- 
siderations and from accumulated 
data from modem environments 
and expcrifflCDtal evidence. For 
example, an ideal cydothem of 
ten members for western Illinois 
consists of the following sequence 
in demending order: ( 10) marine 
shale with ironstone concretions; 
(9) clean marine limestone; (8) 
black laminated shale with hme- 
stone ooncretioos or layers; (7) 
impure, lenticular, line-gndoed 
marine limemone; (6) gray marine 
shale with pyrii^ oodulet; (5) 
coal; ( 4 ) underday; (3) frediwa- 
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ter. usually nonfossiliferous, lifn&> 
stone; (2) sandy shale; and (1) 
^ 4 ne-g^alned micacseous sand- 
9 tone» locally unconfonnable on 
underlying beds. 

kientifi^ resources (i-den'-ti-fied) 
SpcLihc bodies of mineral-beating 
rock whose existence and location 
are known. They may or may not 
be evaluated as to extent and 
grade. Identified resources in- 
clude reserves and identified 
subeconomic resources. Cf; hypo- 
iheucat resources: speculative re~ 
wurces 

identified subeconomic resources 
Mineral resources that are not re- 
serves but that may become re- 
serves as a result of changes in 
economic and legal conditions. 
Syn. conditional resources See 
aiso' identified resources 
idiobiast (id'-i-o-blast) A mineral 
constituent of a metamorphic 
lock formed by recrystallization 
and bounded by its own crystal 
faces. It is a type of crystalioblast 
O: hypidiobiast; xenoblasL 
idioblastk (id'-i-o-blas'-tic) Per- 
taining to an idiobiast of a meta- 
morphic rock. It is analogous to 
the term automorphic in igneous 
rocks. Cf: hypidioblastic. 
idiogeosyncline Od'-i-o-gc'-o-syn'- 
cline) A type of late-cycle geosyn- 
cline between stable and moUle 
areas of the crust, the sediments 
of which are only weakly folded, 
such as the marginaJ basins of the 
East Indian island arc. Cf: 
parageosyncline 

Wonorpliic Gd'-i-ot-mor'-phic) au~ 
lomorj^ic. 


idiotopic (id'-i-o-top'-ic) Said of 
the fabric of a cryst^line sedimen- 
tary rock, e.g. an evaporite or a 
recrystallized limestone, in which 
the majority of the constituent 
crystals are eubedral. Also, said 
of the rock with such a fabric. Cf: 
xenotopic: hypidiotopic. 
idocraae (i'-do-crase) vesuvianite. 
igneons (ig'-ne-ous) Said of a rock 
or mineral that solidified from 
molten or partly molten material, 
i e. from a magma; also. appli<;d 
to processes related to the forma- 
tion of such rocks. Igneous rocks 
constitute one of the three main 
classes into which rocks are divid- 
ed. the others being metamorphic 
and sedimentary. Etymol: Latin 
Ignis “fire”. 

igneous bmciu 1. A breccia that is 
composed of fragments of igneous 
rock. 2. Any breccia produced by 
igneous processes, e.g. volcanic 
breccia, intrusion breccia, 
igneous complex An assemblage of 
intimately associated and roughly 
contemporaneous igneous rocks 
differing in fonn or in petrograph- 
ic type; it may consist of plutonic 
rocks, volcanic rocks, or both, 
igneous emanations See magmatic 
emanations volcanic emanations 
igneous fades A part of a body of 
igneous rock that differs in struc- 
ture. texture, or composition from 
the typical /ock of the body. e.g. 
a por^yntic facies of a granite. 
See also: facies 

igueous-rock series A group of 
related igneous rocks of the same 
general type of occurrence f^rfu- 
tonic. hypabyssal. or volcaiiic). 
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having in common certain miner- 
alogical or textural features and 
exhibiting a continuous variation 
from one extremity of such a se- 
ries to the other Syn rock senes, 
Ifaimbrite (ig-nim'-bnte) The rock 
formed by the widespread deposi 
tion and consolidation of ash 
flows and nufo ardentes The 
term includes welded tuff and 
nonwelded but recrystalltzed ash 
flows See also iufjiava 
Illinoisan (IMi*nois'-an) Pertain- 
ing to the classical third glacial 
suge of the Pleistocene Epoch in 
North America See also Rtss. 
Also spelled Ulmoian 
lllite (il'-lite) A general name for a 
group of three^laver« micalike da> 
minerals that are widely distnbut 
ed in argillaceous sediments, esp 
in manne shales Thev are inter 
mediate in compositic n and struc- 
ture between muscovite and 
montmonllonite, have lO-ang 
Strom < -axis spaangs with sub 
stantially no expanding-lattice 
characteristics, and have the gen 
cral formula tHiO.K)y(Al 4 Fc^ 
Mg4 M^AllSlRy Aly)O30iOH)4 
with V less chan 2 and fre 
quently 1 to I 5 Syn hydromtca 
illuvial honzna (il-lu -vi-al) A soil 
honzon to which matenal has 
been added by Che process of i/ 
luviauon 

Ulamtiofi (li -lu-vi-a'-lion) The ac- 
cumulation. in a lower soil hon- 
70n of soluble or suspended 
matenal that was transported 
fiom an upper honzon by the 
prtxxss of e/uviafif>n. Adj iWww- 
al 


ilffienite Or-men-ite) An iron- 
black opaque rbombohedral min- 
eral, FeTi 03 It IS the pnncipal 
ore of titanium llmenite is a com- 
mon accessory mineral in basic 
Igneous rocks, esp gabbros and 
nontes, and is also concentrated 
in mineral sands 

imbibition (im-bi-bi'-tion) The 
tendency of granular rock or any 
porous medium to absorb a fluid 
usually water, under the force oi 
capillary attraction, and in the ab- 
sence of any pressure 
Imbnan (!m'-bn-an) 1 Pertaining 
to lunar topographic features and 
lithologic map units constituting 
a system of rocks Armed during 
the period of formation of the 
Mare Imbnum basin and of depo- 
sition of mare matenal of the Pro- 
cellarum Group or dunng an> 
time between these two cvcnl> 
Imbnan rcx;ks are older than the 
post -mare craters and associatcii 
ejeota of the Eratosthenian and 
Copemican systems 2 Said of the 
stratigi aphic penod dunng which 
the Imbnum System was devci 
oped 

imbricate (im' bn -cate) Overlap- 
ping, as shingles or tiles on a roof 
imbneate structure I A sedimen- 
tary structure charactenzed by 
thin flat pebbles all tilted in the 
same direction, their flat sides 
dipping upstream Syn shingle 
struciure 2 A tectonic structure 
in which a senes of minor overlap- 
ping thrust faults, nearly parallel 
and separated by rock wedges or 
slices are all inclined in the same 
direction le coward the source of 
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immAture (im-ma-ture') 1 Said of 
a topography or landscape feature 
that has not attained matunty. 
e g a valley or drainage system 
that IS well above base level 2 
Said of a clastic sediment that has 
evolved from Us parent lock over 
a short time or with a low intensi- 
t>. and that is charactenzed by 
unstable minerals, mobile oxides, 
weatberable material, and poorly 
sorted angular grains Cf subma- 
lure, mature 

immature soil azonal soil 
immisctble (im-nus'-a-bte) Said of 
two or more phases that, at mutu 
al equilibnum. cannot dissolve 
completely m one another, e g oil 
and water Cf miscible 
impact \ forceful contact or colli- 
sion between bodies, such as that 
involved in the production of a 
meteonte crater or cryptoexplo- 
sion structure Also, the degree or 
concentration of force in a colii> 
Sion 

impact crater A depression formed 
by the impact of an unspeafied 
projectile, esp a crater formed on 
the earth or motin surface where 
the nature of the impacting bodv 
IS unknown See also meteonte 
crater 

iropactite (im-pacc'-ite) A vesicu- 
lar. glassy to finely crystalline 
matenal produced by complete or 
partial fusion of target rock by the 
heat generated from the impact of 
a large meteonte. and occumng 
in and around the resulting crater 
Syn impact slag 

impact law A physical law govern- 


ing the settling of coarse particles, 
in which, for a given particle den- 
sity. fluid density, and fluid vis- 
cosity. the settling vel )cify is di- 
rectly proportional to the square 
root of the particle diameter Cf 
Stokes' law 
impact slag impactite 
impemeable (im-per'-me-a-ble) 
Said of a rock, sediment, or soil 
that IS incapable of transmitting 
fluids undei pressure Ant j^rrme- 
able Syn impervious. Noun im 
permeability 

impervious (im-per*-vi>ous) /m- 
permeable 

impoundment The process of form- 
ing a lake or pond by a dam. dike, 
or other bamer, also, the body of 
water so formed 

impregnated (im-preg'-nat-ed) 
Said of a mineral deposit (esp of 
metals) in which the minerals are 
epigenetic and diffused in the host 
••ock Cf interstitial 
impression (im-pres'-sion) 1 The 
shape indentation made on a 
soft surface of mud or sand by a 
harder structure, such as a fossil 
shell, that has come in contact 
with It, a shallow mold It occurs 
as a concavitv on the lop of a bed. 
a cast of It may then be found on 
the base of the overlying bed 2 A 
small ctrculai pit formeil by rain, 
hail. dnf'^. or spray 3 A fossil 
iootpnnt, trail, track, or bur- 
row - Syn imprint 
imprint An impression, esp one 
made by a thin object such as a 
leaf, or by a falling hailstone or 
raindrop 

impulse A short- penod force or ac- 
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tion, in sasmograph prospecting, 
the effect of an explosive or me* 
chanical source of seismic waves 
IMW International Map of the 
World 

Inartlcttlnte (in-ar-uc'-u-late) n 
Any bracbiopod belonging lo the 
class Inarticulata, charactenzed 
by valves that are calcareous or 
composed of chitinophosphate 
and commonly held together by 
muscles rather than hinge teeth 
and denial sockets - adj Said of 
a brachio)X)d having su^ valves, 
or of the valves themselves Cf 
artu ulate 

Inceptisul (in>cep'-ti-son In U S 
Depi of Agriculture soil taxoniv 
mv, a soil oidez charactenzed by 
having one or more honzons in 
which mineral matenals other 
than carbonates or amoiphous 
silica have been altered or 
removed but nut accumulated to 
a significant degiee 
Incise Cut down into as a nver 
cuts into a plateau 
incaed meander 1 A generic teim 
for an old stieam meander that 
has become deepened by 
rejuvenation and that is more or 
less close! V bordered or enclosed 
by valley walls Iwo types are 
usuail> recognized entrenched 
meander and mgrown meander 
2 Used in a more restricted sense 
as a svn of entrenched meander 
inclination (uich-na'-tion) 1 A 
devution from the vertical or 
bonzontal, also the rate of slope, 
or the slope Itself 2 lo structural 
geology. It may be used as a syn 
ol dtp 3 The angle of a well bore. 


measured from the vertical at a 
stated depth 4 magnetic mchna- 
tiin 

Inclined extinction A type of ex- 
tinction seen in birefnngent crys- 
tal sections in which the vibration 
directions are inclined to a crysul 
axis or direction of cleavage Cf 
parallel extinction, undulatory ex- 
tinction Syn oblique eKtinciion. 
Inclined fold A fold whose axial 
sufface IS inclined from the verti- 
cal, and in which one limb mav be 
steeper than the other The term 
sometimes includes the restriction 
that the steeper of the two hmbs 
not be overturned 
inclinometer (in-cli-nom'-e-tei) 1 
Any of vanems instruments foi 
measunng inclination in a well 
bore 2 An instrument that meas- 
ures magnetic inclination 
included gas (m-clud'-ed) Gas in 
isolated interstices in ather the 
/one oj aeration or the zone of 
saturation, also, bubbles of air or 
other gas that are :>urrounded by 
water in either zone and act as 
obstacles to flow until the gas 
disappears by dissolving in the 
water 

ioclnsion (in-clu'-sion) 1 A frag- 
ment of older rock within an igne- 
ous nxrk to which it may or may 
not be genetically related See 
also xenohth, outohth. 2 fluid 
inclusion 

Ineompeteat (in-com'-pe-tent) Said 
of rocks that have d^ormed in a 
ductile manner compared to adja- 
cent more brittle rocks, e g. the 
matrix around boudtns, or of lay- 
ers that have formed more nearly 
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similar folds in contrast to 
competent layers which have 
fomied more nearly parallel 
folds. It is a relative term. Ant; 
competent 

incompressibility modiilns (in'- 
com-prcs'-si-bir-i-ty) bulk modu- 
lus. 

incoogment melting (in-con '-gru- 
ent) Melting accompanied by 
decomposition or by reaction 
with the liquid, so that one solid 
phase is converted into another; 
melting to give a liquid different 
in composition from the original 
solid. For example, orthoclase 
melts incongrueiitly to give leu- 
cite and a liquid ncher in silica 
than the original orthoclase. 
Incongruent solution Dissolution 
accompanied by decomposition 
or by reaction with the liquid, so 
that one solid phase is converted 
into another; dissolution to give 
dissolved material in different 
proportions from those in the 
original solid. 

incorporation (in-cor'-po-ra'-tioo) 
A process of coalification in 
which there is no modification of 
material. Cf: vitrtnizaUon; fusini- 
zation. 

incretion (in-cre'-tion) A cylindri- 
cal concretion with a hollow core, 
incrustation (in-crus-ta'-tion) en- 
crustation. 

index contour A contour line 
shown on a map in a distinctive 
manner for ease of identificatiaD. 
being printed more heavily than 
other contour lines and generally 
labeled with a value (such as fig- 
ure of elevation) along its course. 


Index contours appear at regular 
mterv'ds, such as every fifth or 
sofnetimes every fourth line (de- 
pending on the contour interval). 
Syn. accented contour. 
index ellipsoM The mdkatrix of 
an anisotropic crystal, 
index foasU A fos^ Chat identifies 
and dates the strata in which it is 
found; esp. any fossil taxon (gen- 
erally a genus, rarely a species) 
that combines moiphologic dis- 
tinctiveness with relatively com- 
mon occutrence and that has a 
broad, even worldwide, geo- 
graphic range and a narrow or 
stricted stratigraphic range. The 
best index fossils include swim- 
ming or floating organisms that 
evolved rapidly and were dis- 
tributed widely, such as grapto- 
lites and ammonites. Cf: charac- 
teristic fossil; guide fossil 
Index horizon A structural surface 
used as a reference in analyzing 
the geologic structure of an area. 
Syn: index plane. 
iadoL mnp 1. A map, usually of 
small scale, that depicts the loca- 
tion of a small area in relation to 
(or within) a larger area, e.g. a 
map showing a mine property in 
relation to the main features of 
the surrounding area. It is often 
shown in a small rectangle on a 
large map. 2. A map showing the 
location and numbers of aerial 
I^iotographs or the location and 
Dames of topographic maps, 
index mineral A mineral devel- 
oped under a particular set of 
temperature and pressure condi- 
tkms. thus characterizing a par- 
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ticiilar degree of metamorphism 
It IS a mineral whose first appear- 
ance (in passing from low to high- 
er grades of metamorphism) 
marks the outer limit of the zone 
tn quesaon. 

index of refnction In crystal op- 
tics, a number that expresses the 
ratio of the velocity of light m a 
vacuum to the velocity of light 
within the crystal Its convention- 
ai symbol is n. Modifying factors 
include wavelength, temperature, 
and pressure Btrefnngent crys- 
tals have more than one index of 
lefraction 

index plane index honion 
index lone A stratum or body of 
strata recognizable by paleoo- 
tologic or lithologic characters, 
that cair be traced laterally and 
identifies a reference positf Jn in a 
stratigraphy section 
Indiana ttmeatone (In-di-an'-a) 
Bedjord limestone. 
indicated ore (in-di-cat'-ed) Ore 
for which there are quantitabvc 
estimates of tonnage and grade, 
made partly from inference and 
partly from specific sampling Cf 
inferred one passible ore, potential 
ore. Syn ptababie ore 
indicator (in'-di-ca-tor) 1 A geo- 
logic or ocher feature that sug- 
gests the presence of a mmeral 
deposit, e.g a geodnsnicai anoro- 
al! 2. A plant or animal peculiar 
to a specific environment, winch 
can thus be used to identify that 
environment. 3. A glacial erratic 
whose source and direcuoo of 
transportatioD are known. 
Indicntor plant A plant or tree that 


grows exclusively or preferential- 
ly on soil rich in a given metal or 
other element. 

indicatrix Gn-di-ca'-trix) In optics, 
a geometric figure that represents 
the refractive iodioes of a crystal: 
It IS fonned by drawing, from a 
point representing the center of 
the crystal, lines in all directions, 
whose lengths represent the re- 
fractive indices for those vibration 
directions The figure for an iso- 
tropic crystal is a sphere, for a 
uniaxial crystal, an ellipsoid of 
revolution, and for a biaxial crys- 
tal. a tnaiBai ellipsoid. Par^ 
syn index ellipsoid. 
iii^genoiis (in-dig'-e-nous) Said of 
an organism onginating in a spe- 
afic place, native Syn endemtc. 
Ant exotu: 

indiiced magnetization The mag- 
netic field spontaneously induced 
tn a volume of rock by the uni- 
form action of an appli^ field In 
the absence of remanent magneti- 
zation. It IS the magnetic moment 
per unit volume 

induction (in-duc'-tion) Reasoning 
from the particular to the general, 
or from the individual to the uni- 
versal, denying general prmaples 
from the examination of separate 
facts Ant deduction. 

Indiictioii log A continuous record 
of the conductivity of strata tra- 
versed by a borehole as a functioo 
of depth 

indurated (in'-du-rat-ed) Said of a 
rock or soil hardened or ooo- 
soiidated by pressure, oeoicota- 
don. or heat 

induration (m-du-ra'-tioa) 1. The 



bardcntog of a rock or rock 
material by beat, pressure, or the 
introduction of cementing materi- 
al; esp. the process by which rela- 
tively consolidated rock is made 
ha der or more compact. See also: 
iithificatiofL 2. The hardening of 
a soil horizon by chemical action 
to form a hardpan, 
industrial diamond (in-dus' tri-al) 
A general term for diamonds used 
in drilling, in wire drawing, and as 
a general abrasive See also: ikii- 
ias; boru carbonado, 
industrial mineral Any rock, min- 
eral, or other naturally occurring 
substance of economic value, ex- 
clusive of metallic ores, mineral 
hieis, and gemstones; one of the 
nonmetallics. 

incqolgraniilar Cn'-e-qui-gran'-u- 
lar) heterogranuiar, 
inferred ore Ore for which there 
are quantitative estimates of ton- 
nage and grade made in only a 
general way, based on geologic re- 
lationships and on past mining 
experience, rather than on specific 
sampling. Cf* indicated ore; posa- 
ble ore; potential ore. 
infiltration (in-fil-tra'-tion) The 
flow of a fluid into a solid sub- 
stance through pores or small 
openings; specif, the movement of 
water into soil or porous rock. Of- 
percolation. 

inliltratloa cnpocity infiltration 
rate. 

Infiltntton rate The rate at which 
a soil can absorb falling ram or 
melting snow; expressed in depth 
of water per unit time (cm/sec; 
m/hr). Syn: infiltration velocity; 


infiltration capacity. 

Infiltration tdocity infiltration 
rate. 

infinent On'-flu-ent) adj. Flowing 
in. — D. 1 A stream that flows into 
a lake (e g. an inlet), or a stream 
or branch that flows into a larger 
stream (eg. a tributary). Ant: ef- 
fluent Cf: influent stream, 1. A 
stream that flows into a cave 
ittflaent stream 1. A stream or 
reach of a stream that contributes 
water to the rone of saturation 
and develops bank storage; its 
channel lies above the water table 
Syn losing stream. 2. influent 
informal unit (in-for'-mal) A body 
of rock that is referred to casually, 
eg. “sandy beds“, “map unit 2**, 
“produang zone’*. Cf: formal 
unit 

Infragladal (in-fra-gla'-cial) sub- 
glacial. 

infrared (in-fra-redO Pertaining to 
or designating (hat part of the 
electromagnetic spectrum rang- 
ing in wavdength from 0.7 pm to 
about i mm. 

infrastructure (in'-fra-struc-ture) 
Structure produced at a deep 
crustal Icvd, in a platonic envi- 
ronment under high temperature 
and pressure which is character- 
ized by plastic folding and the em- 
placement of granite and other 
migmaiitic and magmatic rocks. 
Cf: superstructure. 
ingrown mennder A continually 
growing or expanding incised 
meander formed during a single 
cycle of erosion by the enlarge* 
ment or accentuation of an ini^ 
minor curve while tlie stream was 
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actively dowDcutting, a meander 
that “grows in place** Cff en- 
trenched meander 
inherent ash (in-her'-ent) Ash 
denved from mineral constituents 
of plant matenal in coal rather 
than from accompanying sedi- 
ment it cannot be separated me- 
chanically from the coal Syn iir 
tnnsic ash 

inherited (in*her'-it-ed) 1 Said of a 
geologic structure, feature, or 
landscape that owes its character 
to con<jbtions or events ol a for- 
mer pcnod esp SiUd of a supenm- 
posed stream, valley , or drainage 
system 2 Also, said of a soil or 
sediment chaiacteiistic that is di- 
rectly related to the nature of the 
parent matenal rather than to for 
mative prixesses 

initial dip (m-r-tial) 1 A syn of 
original dip 2 The dip that a 
bedded deposit attains due to 
compaction after sedimentation, 
but before tectonic defonnation 
initial prodactioa The volume or 
quantity of gas or oil initially pio- 
duccd by a well in a certain inter- 
val of time, usually 24 hours Ab- 
brcv IP 

iiUection (in-jec*-tton) I intrusion 
2 The forcing of sedimentary 
material into a crack or fissure in 
a pre-emsting deposit or rock, e g 
the emplacement of wet sand as a 
sandstone dike; also, a sedimen- 
Ury structure or rock formed in 
this way. 

injection complex An assemblage 
or assocaatioo of rocks coostsitog 
of Igneous intrusions in intricate 
rdaoonship to sedimentary and 


metamorphic rocks, such as the 
anaent locks underlying the old- 
est sedimentary formations in 
eastern 11 S 

injection gneiss A composite rock 
whose banding is wholly or partly 
caused by lihpar-lu injection of 
granitic magma into layered rock 
Cf artente 

Injection metamorphism Meta- 
morphism accompanied by in- 
timate injection of sheets and 
stieaks of liquid magma in 
7ones near plu tonic rocks 
injection well \ In water supply a 
recharge %ell 2 A well in an oil 

01 gas field through which water 
gas, steam, or chemicals arc 
pumped into the reservoir forma- 
tion for pressure maintenance or 
secondary recovery 3 A well for 
storage or disposal of injetled 
fluid 

Inland ice 1 The ice forming the 
inner part of a continental glacier 
or large u t sheet 1 he term is ap- 
plied esp to the ice on Greenland 

2 \ continental glacier or ice 
sheet in its entirety 

inland sen epicontinental sea. 
inlet I A sniail, narrow opening in 
a shoreime, through which water 
pcnetiates into the land Cf pass 
2 An inflowing stream, as into a 
lake 1 A short, narrow water- 
way, e g through a reef or barner 
island leading to a bay or lagoon 
4 tidal inlet 

inlier (in’-li-er) An area or group of 
rocks surrounded by rocks of 
younger age, e g an eroded anti- 
clinal crest Cf outlier 
inner core The oentraJ part of the 
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earth's core, extending from a 
depth of about SlOO km to the 
center (637 1 km) of the earth: its 
radius is about one third of the 
whole core It is equivalent to the 
G layer Cf: outer core. Partial 
•>yn lower core. Syn. sidcro- 
sphere. 

inorganic (in-or-gan'-ic) Pertain^ 
ing or relating to a compound 
that contains no carbon. Cf: or- 
game, 

inosilicate (in’-o-sir-i-cate) A class 
or structural type of sihcate char* 
actenzed bv the linkage of the 
S1O4 tetrahedra into linear chains 
by the shanng of oxygens. In a 
simple chain, c g pyroxenes, two 
oxygens are shar^, in a double 
chain or band. e.g. amphiboles. 
half the S 1 O 4 tetrahedra share 
three oxygens and the other half 
share two. Syn* cham silicate. 
in place Said of rock occupying, 
relative to surrounding masse.'s 
the position that it had when 
formed; not displaced or separat- 
ed fiom the parent ledge, Cf: in 
sttu. 

iiiselberg On'-sel-berg) An isolated 
residual knob or hill, rising 
abruptly from a lowland erosion 
surface, esp. m the desert regions 
of Africa and Arabia. It is charac- 
teristic of a late stage of the ero- 
sion cycle. Etymol: German, '*is- 
land mountain". Cf: bomhardu 
monadnock, 

InseqiMBt (in'-se-quent) adj. Said 
of a stream or drainage system 
that is uncontrolled by the as- 
sociated rock structure or surface 
features and wanders irregularly 


across a region of low relief. — n. 
insequent stream. 

insequent stream A stream devel- 
oped on the present surface but 
not controlled or adjusted by the 
rock structure and surface fea- 
tures; a sdf-guided stream, whose 
resulting drainage pattern is deo- 
dntic. as a young stream wander- 
ing irregularly on a nearly level 
plain underlain by homogeneous 
or horizontally stratified rocks. 
Syn. insequent. 

in^ore 1 Situated close to the 
shore or indicating a shoreward 
position, specif, said of a zone of 
variable width extendmg from the 
low-water shoreline through the 
breakei zone. 2 In a oarrow 
sense, said of the shore/ace. 

inshore current Any current in or 
landward of the breaker zone. 

in situ In its natural posiaon; said 
specif of a rock, soil, or fossil 
when in the situation in which it 
was originaJly fonned or deposit- 
ed. Cf . in place. 

In-situ eomlwstioo A technique 
used ^or recovering oil of low 
gravity and high viscosity from a 
reservoir when primary methods 
have failed. The method involves 
heating the oil in the formatioo by 
igniting it (burning it in place), 
keeping combustion alive by 
pmipi^U air into the formation. 
As the front of burning otl ad- 
vances, the heat breaks down the 
oil into coke and light oil, and the 
latter is pushed ahead to produc- 
ing wdls. 

tahiita tlwory The theory that coal 
origioates at the place where its 



oonttitueDt plants grew and 
decayed. Ant: drift theory. 
fayrffltttin Cn-so-la'-tion) 1. The 
combined solar and sky radiation 
reaching the earth; alsa the rate 
%t which it is received, per unit of 
horizontal surface. Cf: eolar eon- 
stanL 2. The geologic effert of the 
sun's rays on the earth’s surfidal 
materials; speaf. the effect of 
changes of temperature on the 
mechanical weathering of rodcs. 
iaaolnhle rcddiie (in«sor-u-ble) 
The material remaining after the 
more soluble part of a rock sam* 
pie has been dissolved in hydro- 
chloric or acetic add. It is chiefly 
composed of chert or quartz and 
various dctrital minerals (e.g. an- 
hydrite, glauconite, pyrite, and 
si^leritcX See also: siliceous resi- 
due. 

Insular shelf Gn'-su-lar) An area of 
the ocean floor analogous to the 
Cimtinental shelf, but surround- 
ing an island Syn: island shelf. 
insular slope An area of the ocean 
floor analogous to a continental 
slope, but surrounding an island. 
Syn; island slope. 

insulated ttreaiu On’-su-lat-ed) A 
stream or reach of a stream that 
neither contributes water to the 
zone of saturatioii nor receives 
water from it; it is sepurated from 
the zone of saturation by on im- 
permeable bed. 

Intake recharge. 

intake area An area of recharge. 
Integrated dminaie Gn'-te-grat-ed) 
Dramage developed during 
maturity in an and region, char- 
actermed by coaksccnce of 


drainage beans as a result of 
headward erosion in the lower ba- 
sina or spilling over from the up- 
per basins due to aggradatioD. 
Various higher local base levels 
are replaced by a single lower 
base 1^. 

intcasity (in-ten'-si-ty) earthquake 
intensity, 

fartenslty scale A standard of rela- 
tive measurement of earthquake 
intensity. Three such systems are 
the Mercaili scale, the modified 
Mercalli scale, and the Rossi-Fo- 
rel scale. 

Intensive variable (in-to^-sive) A 
thermodynamic variable that is 
independent of the total amount 
of matter in the system, such as 
temperature or pressure, 
iaterbed (In'-ter-bed) A bed, typi- 
cally thin, of one kmd of rock 
material occurring between or al- 
temadiig with beds of another 
kmd. 

interbedded Said of beds lying be* 
tween or alternating with others 
of different character, esp said of 
rock matenal laid down in se- 
quence between other beds, such 
as a contemporaneous lava flow 
’'interbedded” with sediments. 
Cf: intercalated. Syn: interstraii- 
fied. 

lalercalated (in-ter'-ca-lat-ed) Said 
of layered material that exists or 
is introduced between layers of a 
different character; esp. relatively 
thin strata of one kind of matenal 
that alternate with thicker strata 
of some other kind, such as beds 
of shale intercalated in a body of 
sandstone. 
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litarapt Co'-ter-oepO 1. The dii- 
taooe aloog a crystallogfapliic 
axis at whic^ it is cut by a crystal 
face. 2. One of the three linear di- 
mensions of a sedtmeotary parti- 
cle. 3. The part of the rod seen 
between the upper and lower 
stadia hairs of a transit or tele- 
scopic alidade. 

intercept tine The time obtained 
by extrapolating a sdsmic refrac- 
tion alignment on a time-distaooe 
curve back to zero shot-to-geo- 
phone distance, the sum of the 
delay times at the shot and receiv- 
er ends of the path, 
interface (m'-ter-faoe) 1 The con- 
tact between fluids in a reservoir. 
2. The depositional boundary 
separating the top of the upper- 
most layer of sediment and the 
water in which the sedimentation 
is oocumng. 3 A seismic discon- 
iinutty. 

interfacial angle (in-ter-fa'-ctal) 
The angle between two faces of 
crystal. 

Interference (in-ter-fer'-ence) 1. 
The masking of a desired seismic 
signal by others arriving at very 
nearly tlto same time. 2 The con- 
dition occurring when the area of 
influenoe of a water well comes 
into contact with or overlaps that 
of a neighbonng well, as when 
two wells are pumping from the 
same aquifer or arc located near 
each other. 

Interference colors In crystal op- 
tics, the colors display^ by a 
birefringent crystal id cros^ 
poiarued light. Thickness and 
orienution of the sample and the 


nature of the Kgbt arc liKtors that 
affect the colors and thdr intensi- 
ty- 

interference figere The pattern or 
figure that a crystal displays in 
polarized light under the ooqck 
scope. It is a combinatioo of the 
isogyre and the iaochromatk 
curse and is used to distingiiiah 
axial from biaxial crystals and to 
determine optical sign, 
interference ripple nMvk A pattern 
that results from two sets of nip- 
ples, oriented differently, on tte 
same surface. Their oell-likc ap- 
pearance led Edward Hitchco^ 
to regard them as “tadpole 
nests*’. Syn: cross tipple mark 
complex ripple mark, 
intcifinger (in-ter-fiD’-ger) To 
jpade or pass from one material 
into another through a senes of 
iDterpeDetrating wedge-shaped 
layers. 

•at^uve (in'-ter-fluve) The rela- 
tively undissected upland bo- 
tween adjacent streams flowing in 
the same general direction, 
interfolding The simultaneoua 
devdopment of discrete fold sys- 
tems with different orientatioot. 
interformational congtonimle 
(in'-ter-for-ma’-tion-al) A con- 
glomerate whose constituents 
have a source external to the for- 
mation in wfuch it occurs. Gf: in- 
trqformatkmal conglomerate 
Intergincinl Gn-ter-^’-cial) Per- 
taining to the rime bkween 
gladatioQS. 

i n t w y an nlir Gn-ter-gran'-u-lar) 
Said of the texture of an igneous 
rock m which the augiteoccttis as 



an aggregation of grains, not in 
optical coatinuity. in the inter* 
stioes of a network of feldspar 
laths that may be diverse, sub> 
radial» or subparallei. This texture 
is distinguished from intenertal 
texture by the absence of intersti- 
tial g^' Cf* ophitic. 

Intergnunlar mavemeat (in-ter- 
gran*'u4ar) A process that goes 
on within a glacier when grains of 
ice rotate and slide over each oth- 
er like grains of com in a chute. It 
is a significant factor in glacier 
flow only near the surface of a 
glacier. Cf: intragranular move- 
ment 

intergrowth (in'-Cer-growth) The 
state of interlocking of grains of 
two different minerals as a result 
of their simultaneous crystalliza- 
tion. Cf: graphic granite, 
interior baatn On-te'-ri-or) 1. A 
depression surrounded by higher 
land, from which no stream flows 
outward to the ocean. Cf: dosed 
basin, 2. intracratonic basin. 
Interior valley A large flat-floored 
dosed deprewon in a karst area. 
Its drainage is subsurface, its size 
is measured in kilonieters, and its 
floor it cofumonly covered by al- 
luvium. Interior valleys may 
become intermittent lakes during 
periods of heavy rainfall, when 
the sinking streams that drain 
them cannot manage the mnoff. 
See also: karst wailey. 
Intertaminated (in-ter-lam'-i-nat- 
ed) Said of laminae occurring be- 
tiveen or alternating with othen 
of different character; intercalat- 
ed in very thin layers. 


interlolMite (in-ter-lo*-bate) Situat- 
ed between lobes, e.g. deposits ly- 
ing between adjacent glacial 
lobes, 

intcnBedlate Gn-ter-me'-di-ate) 
Said of an igneous rock that is 
transitional between basic and 
silicic (or between majk and fel- 
sk), generally having a silica con- 
tent of 54 to 65 percent; e.g. sye- 
nite and diorite. “Intermediate** is 
one subdivision of a widely used 
system for classifying ign^us 
rocks on the basis of tbeir silica 
content; the other subdivisions 
are acidic, bask, aiui ultrabasic 
Intermediate-f oens * earthquake 
(iD*-ter-med'-i-ate*fo*-cus) An 
earthquake whose focus occurs 
betwem depths of about 60 km 
and 300 km. Cf: shallow-focus 
earthquake' deep-focus earth- 
quake 

intermlaeral (io-ter-min'-cr-al) 
Pertaming to a time interval be- 
tween periods of mineralization; 
alsa to those features, e.g dikes, 
that were emplaced during such 
an interval. Sn also: intraminer- 
al Cf: preminerai: postmmeeaL 
Intemiittent stream (in-ter-mit*- 
tcDt) 1. A stream that flows only 
at certain times of the year, as 
when it receives water from 
springs or from a surface source. 
2. A stream that does not flow 
continuously, as when water 
losses from evaporitioii or seep- 
age exceed the available stream- 
flow. — Cf: ephemeral stream, 
tartermoatane (in-tcr-maQ*-tane) 
Lying between mountains. Syn: 
intermountain. 
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iatermoataiie glacier A glaaer 
formed by the confluence of sev- 
eial alpine glaaers and occupy* 
mg a depression between moun* 
tavf> ranges or ndges 
intermootane trough 1 A subsid- 
ing area m an island-arc region of 
the ocean, lying between stable or 
upnsing regions 2 A basin-like 
aiea between mountain ranges, 
sometimes occupied by an inter- 
montane glaaer 
intennountain mtermontane 
internal cast (in-ter'-nal) A syn of 
siemkern. The term should not be 
used for an internal mold 
internal drainage Surface drainage 
in which the water does not reach 
the ocean, such as drainage to 
ward the central part of an inten* 
or basin It is common in and and 
semiand regions 

internal mold An impression 
showing the form and markings 
of the inner surfaces of a fossil 
shell or other organic structure, it 
IS made on the surface of the rock 
matenal filling the hollow mtenor 
of the shell or organism It can be 
called correctly a **cast of the in 
tenor" only if the shell or struc- 
ture Itself IS regarded as a mold 
Cf external mold, internal cast 
See also steinkem. 
iBtemal rotation In structural pe- 
trology, a change in the orienta- 
tion of structural features dunog 
defonnatiOD, referred to ooordi- 
nate axes internal to the deformed 
body Cf external rotation. 
internal wave A submerged wave 
occumng on a density surface, 
eg the thesmocline, in density- 


stratified water Because of the 
small density gradients involved, 
the heights, penods, and wave- 
lengths are usually large 
International Active Son Years 
(In-ter-na*-tJon-al) An interna- 
tional uxipcrative program for 
the saentihe investigation of so- 
lar-terrestnal phenomena during 
penods of maximum sunspot ac- 
tivity 

International Geophysical Year 
An internationai cooperative pro- 
gram conducted from July 1, 
1957, to December M, 1958, for 
the observation of geophysical 
phenomena The interval was 
near a maximum in sunspot ac- 
tivity 

International Hydrological 
Decade A ten year program, 
l%5-74, patterned after the Inter 
national Geophysical Year, aimed 
at training nydrologists and tech 
niaans and at establishing net- 
works fr' measunng hydrologic 
data The idea onginated in the 
United States, but the program 
was sponsored by UNESCX), and 
a large proportion of the membei - 
ship of the United Nauoos par- 
tiapated 

Intematjonal Map of the World A 
map senes at a scale of 1 / 1,000, 
000 (one inUi to 1 5 78 miles), hav- 
mg a uniform set of symbols and 
conventional signs, using the met- 
ric system for measunng dis- 
tances and devatiODS, and pnnted 
in modified potyconic proyxuon 
on 840 sbeeu, each covenng an 
area of 4* lat and 6* lung except 
above the 60th parallel where the 
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longitude covered is 12* on each 
sheet It was first suggested at the 
Sth Internationa) Geographica) 
Congress in 1891 and was accept- 
ed in pnnaple in 1909 It consists 
of an incomplete senes of map 
sheets (many needing revision) 
generally published by national 
mapping agenaes of concerned 
countnes under the auspices of 
the United Nations 
International Years of the Quiet 
Sun An international cooperative 
program for the scientific inves- 
tigation of solar terrestrial 
phenomena during penods of 
minimum sunspot activity 
interpretive log (in-ter'-pre-tive) A 
sample log based on rotary wdl 
cuttings, in which the geologist 
attempts to show onlv the rock 
encountered by the bit at each 
sampled depth, ignonng the ad- 
mix^ matenal from higher levels 
Cf percentage log 
interpretive map As used in envi 
ronmeiital geology a map pre> 
pared for the general public that 
classifies the suitability ot land for 
a particular use on the basis of 
geologic charactenstics Exam- 
ples general construction, sand 
and gravel development, land 
bunal of wast^ ground- water 
development 

intemipted profile (m-ter-rupt'- 
ed) The break or interruption in a 
longitudinal stream profile where, 
after rejuvenation, the head of the 
second<yclc valley touches the 
first-cycle valley S« also kmck- 
pomt 

interrupted scream A stream that 


contains perennial reaches vnth 
mtervenmg intermittent or ephem- 
eral reaches, or one that con- 
tains intermittent reaches with in- 
tervenmg ephemera] reaches 
intemipted water table A water ta- 
ble that slopes steeply over a 
ground-water barrier with pro- 
nounced difference in elevation 
above and below it 
intersection (in-ter-sec'-tion) 1 A 
method in surveying by which the 
honzontal position of an unoc- 
cupied point IS determined by 
drawing lines to t^at pennt from 
two or more points of known po- 
sition a resection 2 Determi- 
nation of positions by tnanguia- 
tion 

mterseital (in-ter-ser'-tai) Said of 
the texture of a porphvntic igne- 
ous rook m which the ground- 
mass, composed of a glassy or 
partly crystalline material other 
than augitc. occupies the inter- 
stices between unonented feld- 
spar laths, the groundmass form- 
ing a relatively small proportion 
of the rock Cf hyalopilittc, hyalo- 
phitic, hyalocrystalline 
mterstade (in'-ter-stade) A wanner 
suhstage of a giaaal stage, 
marked by a temporary retreat of 
the ice 

interstice (in-ter'-stice) An open- 
ing or space in a rock or soil Syn 
pore, ytouL 

intersdtinl (in-ter-sti'-tial) Said of 
a mineral deposit tn which the 
minerals fill the pores of the host 
rock Cf impregnated. 
interstratiffed (in-ter-strat'-i-fied) 
mterbedded 
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intertongued lithofadcf (in-ter- 
tooguedO A body of sedimeotary 
rock, e g sandstone, that has an 
mtertonguing boundary with ad* 
jacent rock of different character, 
e g shale Syn hthosome as ongi- 
nalJy defined 

intertooguiag (in-cer*tongu'-ing) 
The disappearance of sedimen- 
tary bodies in laterally adjacent 
masses owing to splitting into 
man> thin tongues, each of which 
reaches an ^dependent pincb-out 
termination, the inrergradation of 
markedly different rocks through 
a vertical succession of thin inter- 
locking or overlapping wedge 
shaped layers 

interval velocity (in'-ter-val) The 
distance across a given strati- 
graphic thickness divided by the 
time for a sasmic wave to traverse 
It, the average velortty measured 
over a depth interval, eg m a soi 
ic log or borehole survey It usual 
J> refers to compressional velocity 
and implies measurement perpen- 
dicular to bedding 
Intradast (in -tra-clast) A compo- 
nent of a limestone consisting of a 
tom-up. rounded, and reworked 
fragment of a weakly consolidat- 
ed penecontemporaneous sedi- 
ment that has been redeposited to 
form a new sediment 
Intncmtooic (m -tra-cra-ton'-ic) 
Situated within a suble continen- 
tal region 

intracratODlc basin A basin on top 
of a craton. Syn interior basin 
uitracyclotheoi (lo-tra-cy'-clo- 
them) A cyclic sequence of strata 
resulting from the splitting of a 


cyclothem 

intradelta (in-tra-dd'-ta) The land- 
ward part of a ddu. largdy sub- 
acnalbut eatendmg fora short 
distance bdow the water levd, 
marked by a great diversity of en- 
vironments and commonly cov- 
ered by marshes and swamps, if 
contains the distnbutary chan- 
nds, flanked by levees Cf prvdel 
ta Syn delta top 
intralaciea (in'-tra-fa-aes) A mi- 
nor or subordinate facies occur 
nng within a diffenng major fa- 
aes 

Intraformational (in'-tra-for-ma'* 
non-al) 1 Formed within a geev 
logic formation, more or less con- 
femporaneously with the enclos- 
ing sediments The term is esp 
used m regard to syndepositional 
folding or slumping, eg *'in 
traformationaJ ddormaoon^ 2 
Existing within a formation, with 
n(' necessary connotation of time 
of o'^gin 

intrafurmatioiinl breccia A rock 
formed by breaiation of paiily 
consolidated matenal, followed 
by practically contemporaneous 
s^men union It is similar m na- 
ture and ongio to an tntra forma- 
ttonal conglomerate but contains 
fragments showing greater an- 
gulani 1 

iatrafomintioiial congloaierate A 
conglomerate whose consutuents 
are derived from the formation in 
which it occurs Cf interforma- 
tionai conglomerate. 
Intrageosyncllne (tn -tra-ge -o- 
syn'<iine) parageo^nclme. 
intragranular movement On-tra- 
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inverse zoning 


gran'-u-lar) A gliding movement 
by which favorably oriented ice 
crystals are deformed by slip 
along layers, without breaking the 
continuity of the crystal lattice. It 
is an important mechanism in gla- 
cier flow. Cf: intergranuiar move- 
ment 

intramineral (in-tra-min'-er-al) 
Pertaining to the time interval of 
a penod of mineralization; also, 
peruining to those features, e.g. a 
breccia mineralized dunng its for- 
mation, that were emplaced dur- 
ing such an interval See also: in- 
terminerai Cf premineral: post- 
mineral, 

intrastratal solution (in-tra-stra*- 
tal) Removal by chemical solu- 
tion of certain mineral species 
from within a sedimentary bed 
following deposition, 
intmtelluiic (in'-tra-tcl-lu'-nc) 1. 
Said of a phenocrysi that formed 
at dq>th. pnor to extrusion of a 
magma as lava 2 Said of that 
penod of crystallization occurring 
deep within the earth just pnor to 
the extrusion of a magma as lava. 
3. Located, formed* or onginating 
deep within the earth, 
intrnaonnl toil (in-tra-zon'-al) A 
soil with moreor less weU-devel- 
opeA charactenstics that reflect 
t^ dominating influence of some 
local factor of relief, parent 
material, or age over the normal 
effects of the climate and vegeta- 
tion. Cf* zonal soil: axonal soiL 
intrenched wenndrr entrenched 
meander. 

intrenched strem entrenched 
stream. 


hutriBsic ash (in-tnn'-sic) inherent 
ash. 

intrusion (in-tni*-sion) 1. The 
process of emplacement of mag- 
ma in pre-existing rock; magmatic 
activity. Also, the igneous rock 
mass so formed. Syn: injection. 2. 
An injection of segmentary 
material under abnormal pres- 
sure. e.g the emplacement of a 
diapiric salt plug; also, a structure 
or rock so formed 3. salt-water 
encroachment. 

intrusion displacement Faulting 
coioadent with the intrusion of 
an igneous rock. 

intrusive (in-tru'-sivc) adj Of or 
pertammg to intrusion, both the 
process and the rock so formed 
— n. An intrusive rock — -Cf 
extrusive. 

intrusive breccia A heterogeneous 
mixture of angular to rounded 
fragments in a matnx of clastic 
material, which has been mobi- 
lized and intruded into its present 
position along pre-existing struc- 
tures It IS commonly hydrother- 
mally altered. 

intiusive rock A rock formed by 
intrusion. 

invnrtent oqnflibriuin (in-var'-i- 
ant) A phase assemblage having 
zero degrees of freedom, t.e., nei- 
ther temperature, pressure, nor 
compodtioa may be varied with- 
out loss of one or more phases, 
invaaion Gn-va'-sion) ! Igneous 
intrusion. 2. Transgression of the 
sea acroas a land surface. 

Inverat zoning In plagioclase, the 
change by which crystals become 
more cal^ in their outer parts. 
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Cf: normal zoning. Syn: reversed 
zoning. 

ioTersfon (in-ver'-sion) 1. A 
change of phase, generally from 
one solid to another of different 
structure but the same composi- 
tion, eg. quartz to tndymite. Syn: 
transformation. 2. inverted relief. 
3 A reversal of a normal meteoro- 
logical gradient, as an increase 
rather than a decrease of tempera- 
ture with height. 4. Construction 
cf a general geophysical modd 
from an array of logical data 
points. 

inversion point 1 . The temperature 
at which one polymorphic form of 
a substance, in equilibrium with 
its vapor, reversibly changes into 
another under univariant condi- 
tions. 2. The temperature at 
which one polymorphic form of a 
substance inverts reversibly into 
another under univanant condi- 
tions and a specific pressure. 3. 
Loosely used for the lowest tem- 
perature at which an unstable 
phase inverts at an appreciable 
rate into a stable pliase, or at 
which a given phase dissociates at 
an appreciable rate, under given 
conditions. 4. A single point at 
which different phases are capable 
of existing together at equilibn- 
um. 

tav e rte b r a tc (in-ver'-te-brate) n. 
An animal belonging to the Inver- 
tebrata, i.e. without a backbone, 
such as the mollusks, arthropods, 
and ooelenterates. — adj. Of or 
pertatning to an animal that lacks 
a backbone. 

ini art e d piitnga The phinge of 


folds, or sets of Mds, whose incli- 
nation has been carried past the 
vertical, so that the plunge is now 
less than 90* in a direction oppo- 
site from the origina] attitude. It is 
a rather oonunoo feature in exces- 


sively folded or refolded tenranes. 
Inverted relief A topographic sur- 
fiux that is out of pliase with the 
geologic structure, as where val- 
leys are underlam by anticlines 
and mountams by synchnes.’ Syn: 
inversion. 

Involnte (in'-vo-lute) Referring to 
coiled shells in which there is con- 
siderable overlap of older whorls 
by younger whorls, 
involution (in-vo-lu'-tioo) 1. A 
highly irregular, aimlessly con- 
torted sedimentary structure, 
developed by the formation, 
growth, and mdtmg of ground ice 
in the active layer overlying per- 
mafrost. Cf: congeliturbation. 2. 
The refoldmg of nappes, resulting 
in highly complex patterns of aa- 
sodatioo. 


ion exchange Reversible exchange 
of ions contained in a crystal for 
different ions in solution without 
destroying crystal structure or 
disturbing decthcal neutrality. It 
is aocomplisbed by diffodoo and 
occurs most easily in crystab hav- 
ing one- or two-dumaonal 
channdways where ions are fda- 
tivdy weakly bonded; it also takas 
place at higher tempentures in 
network ttlicatas. involvhii the 
most weakly bonded oalkas such 
as those of potasiimh and sodi- 
um. looexchMigeisikoooaiBion 
in resins mnnsdug' of th re e d i - 



mensioiial hydrocarbon networks 
to which many iooizable groups 
are attached. See also: base ex- 
change 

ionic Mbatitntkm The replacement 
of one or more kinds of ion in a 
crystal structure by ocher kinds of 
generally similar size and charge 
Syn: diadochy. 

loalaatkNi chamber (I'-on-i-za'- 
tion) A device roughly similar to 
a Geiger counter that reveals the 
presence of ionizing radiation, 
ionization potential The voltage 
required to dnve an electron from 
an atom or molecule, leaving a 
positive ion 

imoaphere (iK>n*>o-sphere) The 
high^t layer of the earth's atmo- 
sphere in which ionization takes 
place, it lies above the strato- 
sphere; Its lower limit is gt an alti- 
tude of about 56 km in the day- 
time and % km dunng the night. 
The iimosphcre reflects radio sig- 
nals. 

Iowan (I'-o-wan) Onginaily de- 
fined as a separate stage between 
the lllinoian and Wisconsinan, 
and later as the earliest substage 
of the Wisconsinan. The area of 
Iowan drift m northeastern Iowa 
IS now recognized as an crosional 
surface cut into the Kansan til) 
plain. 

IP I. initial production. 2 induced 
polariiation. 

IR 1. insoluble residue. 2. inf ra- 
ni 

irk eaccnce (ir-i-des'-cence) The 
exhibition of prismatic colors 
(producing rainbow effects) in tbe 
interior or on the surface of a min- 


eral. caused by interference of 
light from thin films or layers of 
different refractive index. 
iroB A heavy magnetic malleable 
and ductile chemically active min- 
eral. the native metallic dement 
Fe. Native iron is rare in terrestri- 
al rocks but common in meteor- 
ites. In combination with other 
dements, iron occurs in a wide 
range of ores and in most igneous 
rocks. It is the most widdy used 
of the metals. 

iron bacteria Anaerobic bacteria 
that precipitate iron oxide from 
solution, ^ther by oxidizing fer- 
rous salts or by rdeasiqg oxidized 
metals from organic compounds. 
Accumulations of iron devdoped 
in this way are bactenogenic ore 
deposits. CS: sulfur bacteria. 
iron fonaatioB A chemical sedi- 
mentary rock, typically thin-bed- 
ded and/or body laminated, con- 
taining at least 1 5% iron of sedi- 
mentary ongin and commonly 
containing layers of chert. The 
iron may be present as oxide, sili- 
cate, carbonate, or sulfide. Most 
iron formation is of Precambrian 
age. Cf : ironsume: jaspilite Many 
terms are esscnually synonymous, 
among them taconite, itabirite 
banded hematite quartzite, banded 
iron formation, and calico rock. 
iron hat gossan. 

iron ncleocite A meteorite consist- 
ing essentially of iron with up to 
30% of nickd in solid aolutioo. 
iron ore Ferruginous rock oontain- 
ing one or more minerals from 
which metallic iron may be profit- 
ably extracted. The chief ores of 
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iron consist mainly of the oxidet: 
hematite goethite (a- 

PcCXOH)); magnetite (Fe)04h 
and the carbonate, sidente 
CO3). 

Iron nan A type of hardpan in 
which a considerable amount of 
iron oxide is present, 
iron range A tenn used in the 
Great Lakes region of the U.S. 
and Canada for a productive belt 
of iron formations. The term im- 
plies a linear region rather than a 
topographic elevation 
Ironatonc 1. Any rock containing a 
substantial proportion of an iron 
compound, specif, an iron-rich 
sedimentary rock. The term is 
customarily applied to hard, 
coarsdy banded or nonbanded. 
noncheily sedimentary rock of 
post-Precambnan age. in contrast 
with iron formation. Most iron- 
stones containing iron oxide are 
oolitic 2. clay ironstone, 
irreversible process (ir-re-vers'-i- 
blc) Any process that proceeds in 
one direction spontaneously, 
without external interference. 
iiTDtat&oiial strala Or-ro-u'-tion- 
al) Strain at a point, in which the 
oneotation of the pnnapal axes 
of strain remains unchangrd Of: 
rotational strain. 
irrotatloaal wave P ware. 
isasoaialy (ts-a nom'-a-ly) isoa- 
nomaly. 

iringlaes (i"-sin-glass) Muscovite in 
thin transparent sheets, 
iaiaad 1. A tract of land smaller 
than a contincDt, surrounded by 
the water of an ocean, sea. lake, or 
stream. 2. An elevated piece of 


land surrounded by a swamps 
manh. or alluvial land, or isolat- 
ed during floods. 3. Any isolated 
and distinctive tract of land sur- 
rounded by terrain with other 
charactenstics; e.g a woodland 
surrounded by praine or flat open 
country 

island are A curved chain of is- 
lands. e.g. the Aleutians, nsing 
from the deep-sea floor and near 
to the continents. Its curve is gen- 
erally convex toward the open 
ocean. 

iaiand abelf insular shelf. 

Island slope insular slope. 
iao- A prefix meanmg **equal**, e.g. 
to isopack equal thickness, or iso- 
therm, equal temperature, 
fjonnomaiy (i'-so-a-oom'-a-Jy) A 
line connecting points of equal 
geophysical anomalies Syn. un- 
nomaly. 

laobnrk sarface (i-so-bar'-ic) A 
surface on which every point has 
the same barometrK pressure, 
isobath 0' to-bath) L A line on a 
map or chart that connects points 
of equal water depth. 2. An imagi- 
nary line 00 a land surface along 
which all points are the same ver- 
ticai distance above tMb upper or 
lower surface of an aquifer or 
above the water table, 
iaocal (i'-v>-^) On a map or di- 
gram, a line connecting points of 
equal calorific value in coal. Of: 
isocarh. 

isoemh Q'-so-carb) On a map or 
diagram, a line connecting points 
of equal fixed-carbon content in 
coal. Cf: iffHvL 

laachsmifal aarlaa C-«o-diem*-i- 



cal) Rocks displaying the same 
bulk chemical composition 
throughout a sequence of minera- 
logic or textural changes, as in a 
sequence of metamorphic rocks of 
varying grade 

Isochore (i*-so-<.hore) 1 A line 
drawn on a map through points if 
equal drilled thickness of a speci- 
fic subsurface unit Thickness 
figures are uncorrected for dip 
Cf isopack 2 In a phase dia 
gram, a line connecting points of 
constant volume 

isochore map I A map showing 
dniled thickness of s given strati- 
graphic unit by means of f5o> 
chores. Syn convergence map 2 
A map showing by contours the 
thickness of the pay sccticHi of an 
oil pool between the oil water 
contact and the roof ''ock It is 
used for making calculations of 
reservoir volume - *Cf isopach 
map 

laochromatic curve (i -so-chrev 
mat'-ic) In optics of biaxial and 
umaxsal crystals, a band of color 
indicatuig the emergence of those 
componeiits of light having equal 
path difference It is a part of the 
mterference figure 
isoclim (I'-so-chron) 3 In seis- 
mology, a luie passing through 
points at which the difference ^ 
tween arrival times of seismic 
waves from two reflecting sur- 
faces IS equal 2 In geochronolo- 
gy, a straight line on a graph that 
shows the rdatiOQ between the 
daughter-isotope/sooradiogettic- 
isotope ratio and the parent/ 
daughter-isotope ratio The slope 


of an isochron increases with the 
age of the systems investigated 
isochrone (I'-so-cbrone) A line, on 
a map or chart, connecting all 
points at which an event or phe- 
nomenon occurs simultaneously 
or which represent the same time 
value or tunc difference, c g a hne 
along which duration of wave 
travel is constant 
isochroneity (i -so-chro-ne'-i-ty) 
Ihe state oi quality of being 
chmnous. equivalence to dura 
tioo 

Isochronous (i-soch'-ro-nous) 1 
Equal in j^uration oi uniform in 
time, c g an ^'isochronous inter- 
val** between two synchronous 
surfaces 2 A term frequently ap- 
plied m the sense of synchronous 
such as an **isochionous surface ' 
having everywhere the same age 
or time value within a body of 
strata 

isoebronona surface A time plane 
within a body of sediment or sedi 
mentary rocks 

isoclinal (i-so-cir-nal) Adj of iso- 
dine 

isoclinal fold isocline 
teoduie (r-so-cline) A fold whose 
bmbs are parallel Adj isoclinal 
Syn isoclinal JoUL 
iaoclink line (i-so-clin'-ic) A line 
connectmg points of equal mag- 
netic mclmation 

isocoo (r-so-con) A hne connect- 
ing points of equal geocbeimcal 
ooooentratioa, eg. saluiity 
Isodiiaorpirf— (I'-so-di-mor'- 
pfaum) The cliaiactenstic of two 
crytsilhiie substances to be both 
dimorphous and tsomorphous. 



e.g. calcite and aragonite. Adj: 
isodimorphous, 

iaodynamlc line (i'-so-dy<nain'-ic) 
isogaifk 

torfacial G-so-fa'-dal) 1. Pertain- 
ing to rocks belonging to the same 
stratigraphK facies, e.g. an *‘isofa- 
dal line*’ on a map, along which 
(he thickness of stratum of the 
aame lithologic composition is 
constant. 2. Pertaining to rocks 
belonging to the same meta- 
morphic fades and having 
reached equilibrium under the 
same set of physical conditions. 
Cf: isograd. 

iaofacies map (i-so-fa'-des) A map 
showing the distribution of one or 
more fades within a designated 
stratigraphic unit. See also: facm 
map. 

isogal (i"-so-gal) A contour line of 
equal gravity values. Cf: gal. 
isogam (i'-so-gam) A line connect- 
mg points of equal magnetic-field 
intensity. It is used for maps oi 
total, horizontal, or vertical mag- 
netic intensity. Syn: isodynamic 
line. 

isogeotlierm G-so-ge'-o-therm) A 
line or surface within the earth 
connecting points of equal ton- 
perature. Cf: isotherm. 
tegonlc line G-so-gon'-k) A line 
connecting points of equal mag- 
netic declination. Cf: agonic line. 
iaograd (i'-so-grad) A hne on a 
map joining points at which 
metamorphism proceeded at dmi- 
lar values of pressure and temper- 
ature. as indicated by rocks be- 
longing to the same metamorphic 
fades. Such a hne represenu the 


intersection of an indued surface 
with the earth's surface corr^ 
spending to the boundary be- 
tween two contiguous fades or 
zones of metamorphic grade, as 
defined by the appearance of spe- 
dfic md» minends, e.g gaiM 
iaograd, staurolite isograd. 
iaogyre G'-so-gyre [t'-so-jirep In 
crystal optics, a black or shadowy 
part of the interference figure that 
IS produced by extinction and in- 
dicates the emergence of tboaa 
components of light having eqnal 
vibration direction. It may look 
like one arm of a black cross 
iaohyetal line G-$o-hy'-o-tal) A line 
on a map connecting points that 
reedve the same amount of 
predpitation. 

iaolith G'-so-lith) 1. An imaginary 
hne connectmg points of smiilar 
lithology and separating rocks of 
differing nature, such as of color, 
texture, or composition. 2. An 
imaginary line of equal aggregate 
tbkkoess of a given lithologic 
type within a formation, meas- 
ure perpendicular to the bed- 
ding at sdected points, 
iaolitb map A map that depicts 
isoliths; esp. a facies map sow- 
ing the net thickness of s single 
rock type or selected rock compo- 
nent in a given siratigrapliic unit, 
isomagaetie G'-so-mag-net'-ic) 
Designating or pertaining to a 
line connecting points of equal 
magnetic force. 

Isometric projjwlioa G-ao-met'*ric) 
A projection in which the plane of 
projection is equally inclined to 
the three spatial axes of a three- 
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diineniional object, so that equal 
disunoes along the axes are 
drawn equal. It gives a bird's-eye 
view, combining the advantages 
of a ground plan and elevation; 
e.g. as in a block diagram showing 
three faces. 

iaoaeCric ayitem One ol the six 
crystal systems, characterized by 
four threefold axes of symmetry 
as body diagonals in a cubic unit 
cell of the lattice. It comprises five 
crystal classes or point groups. 
Syn: cubic system. 
isomorphism (i-so-nior'-phism) 1. 
The charactenstic of two or more 
crystalline substances to have 
similar chemical compositions, 
axial ratios, and crystal forms, 
and to crystallize in the same 
class. Such substances form an 
tsomorphous senes. 2. The 
similanty that develops in organ- 
isms of different ancestry as a re^ 
suit of evolutionary convergence. 
isomoiphoiis (i-so-mor'*phou$) 
Adj. of isomorphism. 
iaoniorphotts series Two or more 
crystalline substances that dis- 
play isomorphism: their physical 
properties var> along a smooth 
curve. An example is olivine, usu- 
ally found in nature as a solid so- 
lution ot Mg:&OA and 
i.e. an isomorphous series be- 
tween forsterite and hiyaiite. The 
exact lattice dimensioos and other 
physical properties vary with 
qhiin%: ot the taxio. 

on a map through points of equal 
true thickness of a designated 
stratigraphic unit or group of 


stratigrapbic units. Of: isochore. 
iaopadi map A map that shows the 
thickness ot a bed, formation, sill, 
or other tabular body throughout 
a geographic area by means of iso- 
pachs at regular intervals. Cf: iso- 
chore map. Syn: thickness map. 
Nonrecommended syn: isopach- 
ous map. 

laopachoas (i-so-pacb'-ous) Of, 
relating to. or having an isopach; 
e.g. an "isopachous map". Not 
recommended usage, 
isopiestic line (i'-so-pi-es'-tic) 
equipoiential line. 
isopletli (i'-so-pldtfa) 1. A general 
term for a line on a map or chart 
that connects pomts of equal val- 
ue, e.g. of elevation, or of any 
quandty that can be numerically 
measured and plotted on a map; a 
contour. 2. in geochemistry, a 
line or surface on which some 
mathematical function has a con- 
stant value. 

isopycnk (i-so-pyc'-oic) adj. Of 
constant or equal density, meas- 
ured in space or in Qme. — o. A 
line on a chart that connects 
points of equal density, 
isorad (i'-so-rad) A line connecting 
points of equal radioactivity, 
isooeisaal line (t-so-seis'-man K 
line connccUng pesnis on the 
earth's surface at which earth- 
quake intensity is the same. It is 
usually a closed curve around the 
epicenter. 

inMfeMy (sL-aos'-ta-syl The condi- 

to RoatiDg. of the units tb® 
litbosphere ubow the astheno- 
qihera TUro diflering concepts oi 



the mechanism of isoetasy are 
called the Airy kypoihesis and the 
Pratt hypothesis, Seealso; isostatk 
compensation: depth of oompensa- 
tkm. 

iaostatic (i-so-stat'-ic) Adj. of isos* 
tasy, 

isoetatic adinstment isostaac com- 
pensation. 

iaostatic anomaly A gravity anom- 
aly calculated on a hypothesis 
that the gravitational effect of 
ma5sses extending above sea level 
IS approximately oompeosated by 
a d^ciency of density of the 
material beneath those masses; 
the effect of deficiency of density 
in ocean waters is compensated 
by an excess of density in the 
material under the oceans, 
iaostatic compensation The adjust- 
ment of the lithosphere of the 
earth to maintain equilibrium 
among units of varying mass a. id 
density, excess mass above is bal- 
anced by a deficit of density be- 
low, and vice versa. See also: 
depth of compensation; isostasy. 
Syo: isostatic adjustment 
iaostatic correction The adjust- 
ment made to values of gravity or 
to deflections of the vertical, ob- 
served at a point, to take account 
of the assumed mass deficiency 
under topographic features for 
which a topognphic correction is 
also made. 

Isoatratificatiott map (i'-so-strat*-i- 
fi-ca'-tion) A map that shows the 

Stratigraphic unit by means of 
coritour lines representing equal 
values of the stratification i^uhx 


bostmchMl G«so-ttnic'-tur-oD 
Said of two or more cfaemkal 
compounds with similar crystal 
structures, but with little tenden- 
cy to show isomorphism, 
tetberm (i'-so-therm) A line con- 
necting points of equal tempera- 
ture Isotherm maps are often 
used to portray surface tempera- 
ture patterns of water bodies. Ct 
isogeothemu 

isothermal (i-so-ther'-imn) Per- 
taining to the piocess of changmg 
the thermodynamic state of a sub- 
stance, e.g. its pressure and 
volume, while nuuntaining the 
temperature constant, 
isotope (r-so-tope) One of two or 
more species of the same chemical 
element, i.e. having the same 
number of protons in the nucleus, 
but differing from one anothei by 
having a different number of neu- 
trons. The isotopes of an element 
have slightly different physical 
and chemical properties, owing to 
thei: mass differences, by which 
the: can be separated. See also: 
radioisotope. 

isotope dOudon An analytical 
method in which a known quanti- 
ty of an element with an isotopic 
copposition different from that of 
the natural element (a spike) h 
mixed with the sample being 
analyzed. Measurement of the 
isotopic composition ot the mix- 
ture allows calculation of the 
amount of the natural dement in 

Isottvpe geology 'Tt)x appvcawon cA 
the study of radioactive and sta- 
ble isotopes, especially thor 
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abundanoei, to geology. It io- 
dudes the oslculation of geologic 
tune* and the determination of the 
origin» mechaoismst and condi- 
tions of geologic processes by iso- 
topic means. 

Isotopic (i-so-top'-ic) 1. Pertaining 
to an ismoipe 2. Said of rocks 
formed in the same environment, 
such as in the same sedimentary 
basin or geologic province, 
isotopic fractionation The relative 
enrichment of one isotope of an 
element over another, owing to 
slight variations in their physical 
and chemical properties It is pro- 
portional to differences in their 
masses. 

isotropic (i-so-trop'-ic) Said of a 
medium whose properties are the 
same in all directions; in crystal 
optics, said of a crystal whose 
physical properties do not vary 
with crystallographic direction, 
e.g. one in which light travels with 
the same speed in any direction. 
Cubic crystals and amorphous 
substances are usually isotropic. 
Ant: anisotropic. 

iaotropy (i-sot'-ro-py) The condi- 
tion of having properties that are 
uniform in all directions. Adj: iso- 
tropic 

MImm Osth'-mu$) A narrow strip 
of land, bordered 00 both sides by 
water, that connects two larger 
bodies of land. See also: subma- 
rine isthmus. 

ItaUrile tit*<a*bi'-rite) A laminated, 
metamorphosed oxide^hdes iron 


formation, in which the original 
chert or jasper hands have been 
recrystallized into megascopically 
distinguishable grains of quartz 
and the iron is present as th^ lay- 
ers of hematite, magnetite, or 
martite. Originally applied in 
Itabira, Brazil, to a high-grade 
massive specular-hematite ( re 
(66% iron) associated with a 
schist of quartz and hematite, the 
term is now widely used outside 
Brazil. See also, jaspilite; tacontte. 
Syo: banded-quartz hematite; 
hematite schist 

itacolomite (it-a-cor^um-ite) A 
micaceous sandstone or schistose 
quartzite that contains intersti- 
tial, loosely interlocking grains of 
mica, chlorite, and talc, and is 
flexible when split into thin slabs. 
Type locality: Itacolumi Moun- 
tain 10 the state of Minas Gerais, 
Brazil. $yn: flexible sandstone 
iterative evtdutioii (it'-er-a-tive) 
Repeated development of new 
forms from the same ancestral 
stock; repeated, independent evo- 
lution. 

lUGS danification An interna- 
tionally adopted classification of 
Plutonic rociu^ presented in 1973 
by the International Union of 
ecological Sciences. It is based on 
modal proportions of minerals in 
five groups: quartz and other 
polymorphs of Si 02 i alkali feld- 
spars; caldc plagioclase -h scapo- 
Kte; fddspatbotds; and all other 
phases (niafic minerals). 
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Ja€ob*s staff (Ja'-cob’s) A single 
straight rod, pointed and shod 
^/ith iron at its lower end for m> 
settion in the ground, and fitted 
with a ball-and-socket joint at its 
upper end for adjustment to a lev- 
el position, used instead of a tn 
p(xl for mounting and supporting 
A sur\eyor's compass or other in- 
strument 

jade 1 A hard, extremely tough 
gemstone consisting of cithri the 
pS'-oxenc mineral )adeite or the 
amphibole mineral nephntc, 
ranging tn coli^r from dark green 
to greenish white It takes a high 
t>olish, and has long been used for 
jewel rv carved articles, ana van- 
ous ornamental objects Syn 
jadcstone 1 A term often applied 
to sanous hard green mineral* 
e g "C^ifomia jade” (cahtomite 
a green compact vanety of 
vfsuvianitc) 

jadeite A high-pressure mineral of 
the clinopyroxcne group, essen- 
tially Na(AJ.Fe)Si206 It occurs 
111 vanous colors (esp green) and 
IS found chiefly in Burma, it fur- 
nishes the most valuable and 
desirable vanety of jade and is 
used for ornamental purposes 

jas|»agate ate) A jasper 

agate, in which jasper usu^ly 
predominates 

jasper (j^'-per) 1 A vanety of 
chert assonated with iron ores 
and containing tron-oxide impun- 
ties that give it vanous colors, 
esp red 2 Any red chert or chal- 


cedony irrespective of associated 
iron ore Syn jasperouL 
Jasperoid (jas'-per-oid) n 1 A 
dense, chertlike siliceous rock, in 
which chalcedony or cryptocrys- 
talline quartz has replaced the 
carbonate minerals of limestone 
Of dolomite, a siliahed limestone 
It typically develops as the 
gangue of metasomatic sulfide 
deposits of the lead-zinc type, 
such as those of Missoqn, Ok- 
lahoma, and Kansas 2 jasper - 
adj Resembling jasper 
jaspilite (jas'-pi-litc) A rock con- 
sisting essentially of red jasper 
and iron oxides m alternating 
hands See also itabinte, taconue, 
iron formation 

jet A dense black lignite, taking a 
good polish Sometimes used foi 
jewelry 

jetty 1 An engineenng structure, 
such as a breakwater, extending 
out from the shore, designed to 
direct the current or tide, protect 
a har^>or. induce scounng, or pre- 
vent shoaling of a navigable pas- 
sage by sand Jetties are often 
built in pairs on either side of a 
harbor entrance, or at the mouth 
of a nver 2 A Bntish term for a 
wharf or pier 

jig Device for concentrating min- 
erals Crushed ore is fed into a 
box containing water whose level 
is rapidly raised and lowered by 
action of a piston causing heavier 
minerals to sink to the bottom 
from which they arc drawn off 
Jobannsen’s clandlication (Jo- 
hann'-sen's) A quantitative min- 
eralogical classificanm of igneous 
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rocks developed by the petrogra- 
pher Albert Johannsen (1939). 
JOIDES Joint Oceanographic In- 
stitutions for Deep Earth Sam- 
pling. A program to obtain cores 
of sediments in the deep oceans. 
Join The line or plane drawn be- 
tween any two or three composi- 
tion points in a phase diagram. 
There is no spedd phase signifi- 
canoe to a join; it need not be a 
limiting binary or ternary subsys- 
tem. 

joint A surface of fracture or part- 
ing in a rock* without displace- 
ment; the surface is often plane 
and may occur with parallel Joints 
to form a joint set 
joint set A group of more or less 
parallel joints. See also: joint sys’ 
tern. 

joint system Two or more joint 
sets that intersect. They may be 
of the same age or of different 
ages. 

Jolly balance In mineral analysis* 
a delicate spring balance used to 
measure specific gravity. 


J-type lend Anomalous lead that 
gives model ages younger than the 
age of the enclosing rock, in some 
cases even negative model ages. 
Cf: B-type lead. Syn: Jopiin-type 
lead 

jug A colloquial syn. of geophone. 

Jura Jurassic. 

Jurassic (Ju-ras'-sic) The second 
period of the Mesozoic era (after 
the Triassic and before the Creta- 
ceous). thought to have covered 
the span of time between 190 and 
135 million years ago; also* the 
corresponding system of rocks. It 
is named after thb Jura Moun- 
tains between France and Switz- 
erland* in which rocks of this age 
were first studied. Syn* Jura. 

jnvenile (ju'-ve-nile) 1. In geomor- 
phology* a syn. of youthful 2. 
Said of water* gas* or ore-fonning 
fluid that is derived from a mag- 
ma* as opposed to fluids of sur- 
face* connate* or meteonc origin 
3. Said of pyroclastics derived di- 
rectly from magma reaching the 
surface. 
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kainite (kat'-nite) A usually whit- 
ish mooocltnic mineral. MgS04- 
KQ- 3 H 20 . It IS a natural salt 
occurnng in irregular granular 
masses, and is used as a source of 
potassium and magnesium com- 
pounds. 

Kainoioic (fCai-no-zo'-ic) Ceno~ 

ZOIC 

kame A mound, knob, or short ir- 
regular hdgc. composed of strati- 
fi^ sand and gravel deposited by 
a subglacial stream as a fan or del- 
ta at the margin of a melting gla- 
cier. by a supergladal stream in a 
low place or hole on the surface of 
the glaaer; or as a ponded deposit 
on the surface or at the margin of 
stagnant ice. Etymol: a Scottish 
vananl of “comb**, a steep-sided 
ridge. Cf: esker. 

kame-and-kettle topography knolh 
and-kettle topography. 
kane complex An assemblage of 
kames. constituting a hilly land- 
scape. 

kaine field A group of closely 
spaced kames, interspersed in 
places with kettles and eskers, 
and having a characteristic hum- 
mocky topography, 
kame moraine 1 . An end moraine 
that contains numerous kames. 2 . 
A group of kames along the front 
of a stapant giader. commonly 
oompnsing the slumped remnants 
of a formerly continuous outwash 
plain built up over the foot of rap- 
idly wasting or stagnant ice. — See 
also: moraine kame. 


fcasM terrace A terraoeiike ridge 
consisting of stratified sand and 
gravel formed as a ghekflunai 
or glachlacustrme deposit be* 
tween a rndting glacier or a stag- 
nant ice lobe and a higher vallqr 
wall or lateral moraine, and left 
standing after the dnappearanoe 
of the ice; a filling of a yhsse. It is 
commonly pitted with kettles and 
has an irregular ioe-oontact slope. 
Kansan (Kan'-san) Ftertaiiiing to 
the classical second glacial stage 
of the Pleistocene Epoch in North 
America, after the Aftonian inter- 
glacial stage and before the Yar- 
mouthian. See also: MindeL 
kaolin (ka-o'-lin) t. A group of 
clay minerals with a two-layer 
crystal structure in which each 
silicon-oxygen sheet is alternately 
linked with one aluminum-hy- 
droxyl sheet, and having the ap- 
proximate composition Al2Si205 
(0H)4. *rbe kaolin mmerals are 
generally derived from alteration 
oi alkali feldspars and micas. The 
group includes kaoUnite 2 . A 
soft white nonplastic clay, com- 
posed prindpally of kaolinite. 
much uml in making oeramics, 
refractories, and paper, 
kaolinite (ka-o'-iin-ite) 1 . A com- 
oKMi day mineral of the kaolio 
group: Al2S20s(OH)4. It is the 
characteristic mioeral of most 
kaoUns, and is potymorphew 
with dickite and nacrite. KjKilin- 
ite is a high-alumiiia day mineral 
that does not appiedably expand 
under varying water content and 
does not exchm^e iron or mag- 
ncrium. Tim minerd was fkamcrly 



K-Ar 106 Mihod 280 


kdly 


known u kaolin. 2. A name 
aomethnes applied to the kaolin 
group of day minerals, and for- 
merly applied to individual min- 
erals of that group (e.g. dickite 
and nacrite). 

K-Ar age BMlIiod potasdum-argon 
age method. 

karat (kar'-at) The proportion of 
pure gold tn an alloy. P^re or fine 
gold IS 24 karat: 10-karat gold is 
10/24 pure, or 10 parts of pure 
gold by weight mixed with 14 
parts of other metals. Not to be 
confused with carat. Abbrev k. 
karren (kar'-rcn) The furrows that 
occur from solution by rain wash 
on limestone in karst areas. They 
range in width from a few milli- 
meters to more than a meter, and 
are commonly separated by sharp 
ndges Flymol German, **whcd 
tracks**. 

karst A type ol topography that is 
formed over hinestone. dolomite, 
or gypsum by dissidution, and 
that IS charactenzed by sinkholes, 
caves, and underground drainage, 
karst plain A plain, usually of 
limestone, on which kaist features 
are devdoped. 

karst valley A closed depression 
formed by the coalescence of 
attvenl sinkholes. Its drainage is 
subsurface, its size is n easured in 
hundreds of meters to a few kilo- 
meters. and it usually has an ir- 
regular floor and a scalloped mar- 
gin inherited from the sinkholes. 
Syn: solution mlley; mlley sink: 
usakL See also: interior valley 
katamorphiaai (kat-a-mor'-phim) 
Destructive metamorphism at or 


near the earth’s surface, in which 
c,mplex minerals are broken 
down and altered through oxida- 
tioD, hydration, solution, and al- 
lied processes to produce simpler 
and less dense minerals. Cf: 
anamorphism. 

katatectk layer (kat-a-tec'-tic) A 
layer of solution residue, general- 
ly consisting of gypsum and/or 
anhydrite, in salt-dome caprock. 
katazone (kat'-a-zone) The lower- 
most depth zone of metamor- 
phism, characterized by high tem- 
peratures (500“-70(rc), strong 
hydrostatic pressure, and little or 
no shearing stress. Rocks pro- 
duced include high-grade scMsts 
and gneisses, granulites, eclogites. 
and amphibolites Of: mesozone; 
epizone. 

Katmaian-type eruption (Kat- 
mai'-an-type) The violently explo- 
sive ejection of huge amounts of 
pumice and ash, followed by an 
ash flow and exteusive fumarole 
activity. Type area: vicinity of 
Mount Katmai, Alaska, includ- 
ing Valley of Ten Thousand 
Smokes. Cf: Peiian-type eruption; 
Vuicanian-type eruption. 
K-bentooite potassium bentonite 
Kaewatin (Kee-wa'-tin) A division 
of the Archeozoic rocks of the 
Canadian Shield. 

kelly A steel pipe of square or hex- 
agonal cross section, 40 ft (12 m) 
long, forming the top section of 
the rotary drill string. It is fitted 
into and passrs through the ro- 
tary table and is turned by it dur- 
ing drilling, thereby transmitting 
the rotary motion of the table to 
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Kenoran orogeny (Ko-nor'-an) A 
name proposed by StockweU 
<1964) tor a time of plutonismi 
nietamorphism» and deformation 
junng the Precambnan of the 
Canadtar bhield (especially in the 
Superior and Slave provinces), 
dated radiometncally at 2)90 
2600 my ago, or at the end of the 
Archean of the present Canadian 
Jassihcation It is synonymous 
with Aigoman orogeny of Min- 
nesota 

keratophyre (kcr-a'-to-phvre) A 
name onginaliy applied to tra- 
chvtic rocks containing highi> 
sodic feldspars, but now more 
ftenerally applied to all saiic lavas 
and dike rocks charactenzed by 
containing albite or aJbife oligo- 
clase, chlonte, epidote, and cal* 
cite 

kemite (kem'-ite) A colorless to 
white monoclinic mineral Najfia 
07-4H20 

kerogeo (ker'-o-gen) The solid, 
bituminous mmeraloid substance 
in oil shales which yields oil when 
the shales undergo destructive 
distillation 

kerogen shale otl shale. 
kettle 1 A depression m glacial 
dnft, esp in outwash and a kame 
field, formed by the melung of a 
detached block of stagnant ice 
that was buned in the dnft It of- 
ten contains a lakeor swamp. Tho- 
reau's Walden Pond it an exam- 
ple 2 A pothoh in a stream bed 
kettle lake A body of water occu- 
pying a kettle. 

Keweeaawaa (Ke-wee-oaw'-an) A 


provinaal senes of the Precambn- 
an ID Michigan and Wisconsin, 
key 1 A cay, esp one of the coral 
islets off the southern coast of 
Flonda 2 A legend on a map 3 
An analytic device or arrange- 
ment for identifying plant or ani- 
mal forms 

key bed 1 A bed with sufficiently 
distinctive charactenstics to make 
It easily identifiable in correlation 
2 A bed the top or bottom of 
whicli IS used as a datum in mak- 
ing structure-contour maps See 
also key honzon. Syn marker 
bed. 

key horizon 1 The top or bottom 
of an easily recognized, extensive 
bed or formation that is so dis- 
tinctive as to be of great bdp in 
stratigraphy and structural geolo- 
gy 2 A term that is used inter- 
changeably with key bed. 
K-ieldspar potassium feld^kir. 
kick 1 arrival 2 A surge against 
the normal fluid orculadon in an 
oil wdl, ioused by the formatioo 
pressure in the well exceeding the 
pressure exerted by the dnlling 
mud 

kidney ore A vanety of hematite, 
occumng in compact kidney- 
shaped masses 

kieselgiikr (kie'-sd-guhr (key'-zl- 
goor]) Ovsuan name for diato- 
mite. 

kleaerite (kie'-ser-tte [key*-zer-ite]) 
A while monoclinic mineral 
MLgSOz-HTO It occurs in snitne 
residues. 

KiikuMy lUfolirtkNi (Kil-lar'- 
ney) A name proposed by Sdm- 
chert in 1924 tor a suppoaed ma- 
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jor orofny at the end of Precam- 
brian time in North America. No 
notable tectonic events are now 
known to have oocuired in this 
part of North America at the end 
of the Precambrian. The term is 
obsolete, and should be aban- 
doned. 

kimberUte(kim'-ber-lite) Analka- 
lic pendoniecontaining abundant 
ph»ocrysts of olivine (commonly 
altered to serpentine or carbon- 
ate) and phlogopite (commonly 
chloritiaed), in a fine-grained 
groundmass of calcite, second- 
generation olivine, and phlogo- 
pite; with accessory ilmenite, ser- 
pentine. chlonte. magnetite, and 
perovskite The name is derived 
from Kimberley. South Africa, 
where the rock contains dia- 
monds. See also: blwt ground; yef- 
hw ground. 

Kinderhonkian (Kin-der-hook^-i- 
an) Lowermost MississippiaD of 
North America. 

kfatiknad Qtin'-dred) rock asoocia- 
riofi. 

kfawtie met a morphlM (ki-net'-ic) 
The deformation of rocks without 
accompanying chemical reconsti- 
tution or recrystallization to form 
new minerals. 

khigdom I. Thehigheif category in 
the hierarchy of classification of 
animals and plants ttu^l is subject 
to formal regulation in nomencla- 
ture. 2. Any one of the three ma- 
jor divisions into winch all natu- 
ral objects are traditionally classi- 
fied. viz. animal kingdom, plant 
kingdom, mineral kingdom, 
kink told A fold with planar limbs 


and sharp angular hinge. Cf : chev- 
roH foUL 

klfad 1. An exhumed fossil bkh 
herm or coral reef, forming a 
knob or ridge because the sur- 
rounding rocks have been eroded 
away. Cf; tepee butte. 2. A term 
used in Denmark and Sweden for 
a precipice, esp. a cliff along the 
sh^ of the B^tic Sea. — PI; klin- 
tar. 

klintite (klint'-ite) Biohermal limo> 
stone, particularly the massive 
core; the rock composing a klinL 
klippe (klip'-pe) An isolated mass 
of rock that is an erosional rem- 
nant or outlier of a nqppe. PI; 
kiippen. 

knickpoim Any intemiptioa or 
break of slope; esp a point of 
abrupt change or inflection in the 
longitudinal profile of a stream or 
of its valley. Etymol: German 
Knkkpunku **bend point’*. Syn: 
nickpoint; knickpunkl See also: 
interrupted profile. 
knob A rounded hill or mountain, 
especially an isolated one. Local 
in the southern U.S. 
kaob-aad-basiB topography knolh 
and-kettle topography. 
knob-and-kettle topography An 
undulating landscape in which a 
disordered assemblage of knolls, 
mounds, or lidges of glacial drift 
is interspersed with irregular 
depressions, pits, or kettles that 
are commonly undrained and 
may contain swamps or ponds. 
See also: hummocky moraine. 
Syn: knob-and-basin topography. 
knoll 1. A submerged elevation of 
rounded shape rising from the 
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ooem floor, but less pronunent 
than a aenmouot. 2. A small 
rounded hill. 

kmnatlita (ko-mat*-f-4te) An igne- 
ous suite of basaltic and ultramaf- 
ic lavas and associa t e d rocks. 
They commonly exhibit spini/ex 
texture. The name is from the 
IComati River. South Africa, 
kratogea (krat'-o-gen) An early 
variant of cratotL 
KREEP An acronym for a basaltic 
lunar rock type, first found in 
Apollo 12 finesand breccias, char- 
acterized by an unusually high 
content of potassium (K), rare- 
earth elements (REE), phos- 
phorus (P). and other trace de- 
ments. The material is distinctly 
different from the iron-nch mare 
basalts. 

kuroko deposit (ku-ro'-ko) A type 
of massive base-metal sulfide 
deposit in Japan. Kuroko depos- 
its arc typically zoned and strata- 
bound. They arc volcanogentc 
deposits of Miocene age, preapt- 


tated on the sea floor adjacent to 
fumaroles or hot springs on the 
flanks of submarine dacite domes 
during the late stages of explosive 
fdstc volcanic cydes. Cf: Cyprus- 
type deposit 

kunosis (kur-to'-sis) The peaked- 
ness or flatness of the graphic rep- 
resenution of a sutistical distri- 
bution; specif, a measure of the 
peakedness of a frequency distri- 
bution. Various coefficients of 
kurtosis have been devised in an 
attempt to assign generic signifi- 
cance to sediment distributions. 
Cf: skewness. 

kyanite (ky'-a-nite) A blue or 
light-green triclinic mineral, AI 2 
Si 05 . It is trimorphous with an- 
dalusite and sillimanite. Kyanite 
occurs in long bladed crystals and 
crystalline aggregates in schists, 
gndsscs, and granite pegmatites; 
It forms at medium temperatures 
and high pressures in regionally 
metamorphosed sequences. It is 
used in the manufacture of refrac- 
tones. Also spdied: cyanite. 
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lablk (la'-bile) 1. Said of rocks and 
mtnerais that are easily decom- 
posed. 2. Said of unaltered and 
readily decomposable plant and 
animal products, e g. fat, oil. or 
protan. in peat and sapropd. 
labradoratcencc Oab'-ra-dor-es'- 
cence) Flashes of iridescence of a 
single bright hue that change 
gradually as a mineral or gem- 
stone is moved about in reflected 
light, caused by internal struc- 
tures that reflect only certain col- 
ors; specif, the light-interferaice 
effect exhibited by labradorite 
and set up in thin plates of feld- 
spar (produced by repeated twin- 
ning or by exsoludor). resulting 
in a series of vivid colors (usually 
brilliant blue or green) spread 
over large areas. 

labradorite (lab'-ra-dor-ite) I A 
feldspar mineral of the plagioclase 
senes having approximately eqiud 
proportions of sodium and calci- 
um. It 18 common in igneous 
rocks of intermediate to low silica 
content. 2. A name applied by 
French petrdogists to light-col- 
ored labradoritc-rich basalt and 
by Soviet petrologists to a light- 
colored gabbro or norite, 
laccolith (lac'-co-iith) A concor- 
dant igneous intrusion that has 
domed the overlying rocks and 
has a known or assumed flat floor 
and a postulated dikdike feeder 
beneath its thickest point. It is 
roughly circular in plan, less than 
five miles in diameter, and from a 


few feet to several hundred feet in 
thickness. See also: bysmalitk 
lacuna (la-cu'-na) 1. A ebrono- 
stratigraphic unit representing a 
gap in the record, specif, the miss- 
ing interval at an unconformity. 
Cf: hiatus, 2. A pore, opening, 
hole, or gap in various invertO' 
brate organisms. 

lacnatrine (la-cus'-trine) 1. Per- 
taining to, produced by, or inhab- 
iting a lake or lakes. e.g. *1acus- 
trine sands** or a “lacustrine 
fauna**. 2. Said of a region charac- 
terized by lakes. — Cf . //mnic. 
Syn: lacustrak lacustrian, 
ladder vein One of »$eries of min- 
eral deposits in transverse, rough- 
ly parallel fractures that have 
formed along foliation planes per- 
pendicular to the walls of a ^ke 
during its cooling, or along 
shrinkage joints in basaltic rocks 
or dikes. Syo: ladder reef. 
lag I . lag gravel 2. The time be- 
tween the formation of potential 
sediment by weathering and its 
removal and deposition. 3. The 
dday between the arrival of a sds- 
mic signal at a detector and the 
response. 

lag gravel I . A residual accumula- 
tion of coarse rock fragments on a 
surface after the finer material has 
been blown away by winds. See 
also: desert pavement 2. Coarse- 
grained material that is rolled or 
dragged along the bottom of a 
stream at a slower rate than the 
finer material, or is left betund af- 
ter currents have washed away the 
fmer material. — Syn: hg; lag 
depoat 
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lagoon (la-goonO 1. A sound, 
channel, or bay. partly or com- 
pletely separated from the sea by 
a reef oi barrier island, esp. the 
water between an offshore coral 
reef and the mainland. 2. A shal- 
low body of fresh water cut off 
from a lake by a barner. e.g. a lake 
behind a dune. 3. The shallow 
body of water enclosed within an 
•iiolL 4 Any shallow artificial 
pond or other water-filled excava- 
tion. as for the oxidation of sew- 
age or for a decorative purpose, 
lagoon cycle The sequence of 
events, and the interval of time, 
involved io the filling of a lagoon 
with sediments followed by ero- 
sion by wave action, 
laguna (la-gu'''na) I . lagoon, 2. A 
term used in the southwestern 
U.S for a shallow ephemeral lake 
m a bobon. Etymol. Spanish. 
*'pond. small lake*', 
lahar (la-harO 1. A landslide or 
mudflow of pyroclastic material 
on the flank of a volcano; also, the 
deposit produced. Etymol: In- 
donesian. 

lake Any inland body of standing 
water, larger and deeper than a 
pond. The term includes an ex- 
panded part of a river, a reservoir 
behind a dam. and a lake basm 
formerly or intermittently cov- 
ered by water. 

lake plain 1. The nearly level tnir- 
hcc marking the floor of an ex- 
tirct lake, filled in by wdl-sorted 
deposits from inflowing streams. 
2. A flat lowland or a former lake 
bed bordering an 'existing lake. 
See also: lake terrace. 


lake rampart A conspicuous ridge 
of coarse material along a lake 
shore, produced by shoreward 
movement of lake ice, as by 
winds, waves, or currents, and 
esp. by expansion of ice against 
yidding lake-shore deposits. Ex- 
amples occur along the shores of 
the Great Lakes. See also* walled 
lake, Syo: ice^push ridge 
lake terraee A narrow shelf, partly 
cut and partly built, produced 
along a lake shore in front of a nip 
or line of low diffs, and later ex- 
posed when the water levd falls 
See also: lake plain 
Lamarcklmn (La-marck'-ism) A 
19th-century theory of evolution 
stating that changes in the envi- 
ronment cause structural changes 
in an organism by inducing new 
or increased use of organs or parts 
as a result of adaptive modifica- 
tion or greater devdopment. and 
also cause disuse and eventual 
atrophy of other parts, and that 
these . hanges are passed on to 
offspnng. This theory is named 
after the French naturalist J. B. de 
Monet Lamarck (1744-1829). 
Lambert azimothal cqiml^area 
projection An azimuthai map 
projecdoo having its pole at the 
center of the area mapped, the 
azimuths of great drdes ladiating 
from this pole (center) and being 
truly represented on the map but 
the scale along these lines so vary- 
ing with distance from the center 
that an equal-area projection ts 
produced. The projecdon is useful 
for represendng a single hemi- 
sphere or condncntal masses, but 
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extreme distortion of areas is en- 
countered near the map penph- 
ery See also Schmuii projection. 
Lambert coaformal conk projec* 
tkm K conformal conic map pro- 
jection on which all mendians are 
represented by equally spaced 
straight lines that radiate from a 
common point outside the map 
limits and the parallels (of which 
one or two are standard parallels 
along which the scale is exact) are 
represented by circular arcs hav- 
ing this common point for a cen- 
ter and intersecting the mendians 
at nght jiiglc-s Ihe scale is the 
same in ever> direction at any 
point on the map, but increases 
north and south from the stand- 
ard paralieKs), where there are 
two standard parallels, the wale is 
too small between them and tOi> 
large beyond them The piojec- 
lioii IS used for maps of middle 
latitudes 

lamella (U-mer-la) 1 A thin scale 
lamina, oi layer, eg one of the 
units of a poly synthetically 
twinned mineral, such as plagio- 
clase 2 An oigan. priKess, oi 
part of an organism resembling a 
leaf or thin plate, e g a pnmarv 
lamella of a brachiopcxi -PI 
lamellae 

laomlUur (la-md'-lar) Composed of 
or arranged in lamellae, disposed 
tn layers like the leaves of a book 
lamellar flow Flow of a liquid in 
which layers glide over one anoth- 
er Cf laminar flow. 
laamlllbraBch peteeypod 
buBuw (lam'-i-na) I The thinnest 
recognizable layer in a sediment 


or sedimentary rock, diffenng 
from other layers in color, com- 
position. or particle size; com- 
monly 0 05 to 1 00 mm thick 
Syn lamination 2 A thin plate- 
like or scaldike structure tn an or- 
ganism — PI laminae 
laminar (lam'-i-nar) Consisting of 
arranged tn, or resemthng lami- 
nae, c g “laminar structure” pro- 
duced by alternation of thin sedi- 
mentary layers of diffenng com- 
position 

laminar flow I Water flow m 
which the stream lines remain dis- 
tinct and the flow diret tion at ev- 
ery point remain^ unchanged with 
time It IS characfcnstic of the 
movement of ground water C'f 
turbulent flow lamellar flow 
Syn urvamhne flow Z A type of 
glacier flow in which the surface, 
bed. and flow vectors are all par- 
allel 

laminated quart? (Iam*-i-nat edl 
Vein quartz containing slabs, 
blades or laminar films of other 
matenal 

lamination (lam-i-na'-tion) I lami- 
na 1 The formation of laminae 
t The state of bong laminated, 
specif the finest stratification, 
typically shown by shale and fine- 
grained sandstone 
lamprophyre (lam*-pro-phyrc) A 
group of dike rocks in which dark 
minerals occur both as pheno- 
crysts and in the groundmass and 
light minerals occur in the 
groundmass. Essential constitu- 
ents are biotite. hornblende, 
pyroxene, and feldspar or fdd- 
spatnoids Most lamprophyres 
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are highly altered They are com- 
monly assoaated with carhona- 
tires Cf camptomte Adj lam- 
prophync 

lanp shell A ^yn of bracmopod, 
a Mesozoic form (terebratu- 
ioid)t which resembles an ancient 
Roman pottery lamp 
land bndge A land connection be- 
tween continents or ]an<linasses^ 
often subject to temporary or per 
manent submergence, that per- 
mits the migration of organisms, 
e g the Bering Land Bndge 
landform One of the multitudinous 
features that taken together make 
up the surface of the earth It in 
eludes broad features, such as 
plain, plateau, and mountain, and 
also minor features, such as bill, 
valley, slot^, canyon, arroyo, and 
alluvial fan 

landmais A part of the continental 
crust lying above sea level, con 
sidered as a unit without regard t 
size <)i relief 

land-pebble phosphate A term 
used in Flonda foi a pebble phos- 
phate occur nng as ^lets, peb- 
bles, and nodules in gravelly beds 
a few feet below the ground sur- 
face Ft IS extensively mined Cf 
nver-pehble phosphate Syn ma- 
trix 

l^dsat An unmanned earth-oi- 
bitmg NASA satellite that trans- 
mits multispectral images in the 
0 4 to 1 1 pm region to earth re- 
ceiving stations It was formerly 
called Earth Resource Technolo- 
gy Satellite, oi ERTS 
landslide A general term for a wide 
vanety of processes and land- 


forms involving the downslope 
movement, under gravity, of 
masses of soil and rock matenal 
There is a broad lange of land- 
slide morphology, rates, patterns 
of movement, and scale Types in- 
clude rockfail, mudflow, slump, 
and many others 
land-tied island A tied island con- 
nected with the mainland by a 
tombolo 

langbeinite (Ung'-bein-ite [1^8'’ 
by-nite]) A coloilcss ti'> Yeddish 
isometnc evaponte mineral, K; 
Mg 2 (S 04 )‘) It i& much used in the 
fertilizer industry as a source of 
potassium compounds 
lapidary Oap*-i-dar-y) 1 One who 
cuts and polishes gems or other 
stones 2 The art of cutting gems 
lapilU (la-pil'-lt) Pyroclastics in the 
general size range of 2 to 64 min 
Cf cinders 

lapis lazuli (lap*-ts laz'-u-li) 1. A 
granuJa crystalline rock com- 
posed essentially of lazunte and 
calcite, it has a nch blue color and 
is use ' as a semiprecious stone 2 
An ( ^d name fo« lazunte, still 
used esp for the geni vanety 
lap-out map A map showing the 
areal distnbution of formations 
immediately overlying an uncon- 
formity Syn worm*s-eye map 
lapse rate thermal gradient 
Lanai.^ orogeny (Lar'-a-midc) A 
tune of deformation, typically re- 
corded in the eastern Rocky 
Mountains of the United States, 
whose several phases extended 
from late Cretaceous until the end 
of the Paleocenc Intnisivcs and 
accompanying ore deposits em- 
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placed about this time in the 
mountain states are commonly 
called Laramide The orogeny 
named for the ramie horma- 
tMt of Wyoming and Coloiado. 
probably a svnorogenic deposit 
Larsen variation diagram Weight 
cent of each oxide constituent 
in a Kxk analysis is plotted as the 
ordinate dglllDSt the ''abscissa po- 
sition ” defined as 1 1 Si 02 +-K 2 
O PcO-MgO-f aO a smooth 
curve IS diawn through the points 
representing a given constituent 
in a series of analyses 
larvikite (lar'-vik-ite) An alkahc 
syenite with abundant pheno- 
ervsts of feldspar Augite is the 
chief mahe mineial and apatite 
niav be abundant as aij accessory 
late Oocurnng near the end of a 
segment of time The adjective is 
applied to the name of an era 
penod, or epoch to indicate rela 
tivc time designation, and corre- 
sponds to upper as applied to the 
name of the equivalent time- 
stratigraphic unit, e g rocks of an 
Upper Jurassic batholith were in- 
truded in l^te Jurassic time Fhe 
initial letter is capitalized to indi- 
cate a formal subdivision (eg 
“Late l')evonian") and is lower- 
cased to indicate an informal sub- 
division (c g “late Miocene**) Cf 
middle, early 

lateral accretioa (lat'-er-al) Later- 
al growth of a sedimentary depos- 
it, e g the building-up of the inner 
bank of a stream meander bv 
deposition of material brought 
there by rolling or pushing along 
the bottom Cf yertical accretion 


lateral erosion The action of a 
meandenng stream as it swings 
from side to side, impinging 
against and undercutting its 
banks, the process results in /o/e”- 
al planation. 

lateral migration Movement of oil 
or gas through permeable zones 
parallel to the stratification 
lateral moraine I A low ndgelike 
moraine earned on. or deposited 
at. the side of a mountain glacier 
It IS composed chiefly of rock 
fragments loosened from the val- 
ley walls by glacial abrasion and 
plucking, or Ihllen tmto the ice 
from the bordering slopes 2 An 
end moraine built along the side 
margin of a glaoal lobe occupying 
a valley Cf flanking moraine 
lateral planation The reducoon of 
the land in an interstream area to 
a plain or a nearly flat surface by 
the lateral erosion of a meander- 
ing stream the creation and 
development by a stream of its 
flood plain 

lateral secrctioD The theory that 
the contents of a vein or lode are 
denved from the adjacent wall 
rock 

lalerite (lat'-er-ite) A highly 
weathered red subsoil or matenal 
nch in secondary oxides of iron, 
aluminum, or both, nearly devmd 
of bases and primary silicates, 
and commonly with quartz and 
kaolimte It develops in a tropical 
or forested warm to temperate cli- 
mate. and IS a residual product of 
weathenng Cf Laxosol 
latite (la*-tile) A porphyntic extru- 
sive rock having ph^ocrysts of 
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plagioclase and potassium feld- 
spar in nearly equal amounts, lit- 
tie or no quartz, and a finely crys- 
tailine to glassy groundmass. the 
extrusive equivalent of monzo- 
mte Latitc giades into trachyte 
with an increase in the alkali feld- 
"oar content, and into anduMte or 
basalt, depending on the presence 
of sodic «>r calcic plagioclase. as 
the alkali feldspar lonlent de- 
creases It IS usually considered 
synonymous with trachyandeute 
and trathybasah, depending on 
the Ciiloi 

latitude Qat'>i-tudc'^ Angular dis- 
tance of a point on the earth's sur- 
face north or south or the equa- 
tor, measured along a meridian 
the equator being latitude zero de- 
grees, the north pole lat 9CrN 
and the south pole lat 90*S Cf 
longitude 

Lato&ol (Lat'-o-voU A great group 
of zonal soils charactenzoi b> 
deep weathenng and abundant 
hydrous-oxide matenal They a*-* 
developed under forested humid 
tropicsd conditions Cf latente 

lattice-preferred orientation (lat'- 
tice-prc-fcired') The preferred 
onentation of crysullographic 
axes or planes In tneiamorphic 
rocks. It results from crystal glid- 
ing and/or dynamic retrysialliza- 
tion and is dependent on the min- 
eral structure and on the pressure, 
temperature, and stress dunng 
deformation In igneous rocks, tt 
IS mainly related to the onginal 
shape of the crystals dunng set- 
tling or flow Cf \hape-pre/envd 
onentation 


Laurasia (Lau-ia'-sia) The proto- 
contincnt of the Northern Hemi- 
sphere. coi responding to Gond- 
wana j the Southern Hemi- 
sphere, from which the present 
not them coniinrnrs have been 
denied bv continental displace- 
ment Etymol a annbination of 
Lauicntia, a paieogeogmphic 
term for the Canadian Shield and 
Its surroundings, and Furasia Cf 
Pangea 

laurdalite (laur'-dal-itc^ An alkalic 
svenite containing more than 10 
percent modal feUKpathoidts and 
charactenzed by rxirpbyntic tex 
turc 

laurentian (Lau ren'-tian) A 
name that is widely and confus- 
ingly used for granites and oroge- 
nies of Precambnan age in the 
Canadian Shield it is named lor 
the Laurentian Highlands of east- 
ern Canada, where Logan in 1863 
recognized the Laurentian gran- 
ites. now dated radiometncally 
al about 1000 m y In 188S Law- 
son applied the name to much 
older granites, from which Schu- 
chert 'stci denved his Laurentian 
''Revolution" that was supposed 
to have terminated the Ar- 
cheozoic It has been suggested 
that the term Laurentian be re- 
stored to Logan s onginal mean- 
ing 

lava Fluid rock (hat issues from a 
volcano or fissure, also, the same 
nruiterii^' solidified by cooling, 
lava bliater A small hollow steep- 
sided swelling raised on the sur- 
face of a lava flow by gas bubbles 
puffing up the viscous crust of the 



flow. 

liva CM Oi te A cascade of fluid, 
incandescent lava, formed when a 
lava river passes over a cliff or 
over a precipitous part of its 
course. 

lava cave lava tube. 
lava cone A volcanic cone built of 
lava Hows, usually basaltic, that 
were very mobile at the time of 
eruption; it resembles a miniature 
shield volcano 

lava dome 1 . A dome-shaped 
mountain of solidified lava in the 
form of many individual flows, 
formed by the extrusion of highly 
fluid lava, eg Mauna lx>a. Ha- 
waii. Ci. mlcamc dome. 2. Meld 
volcano. 

lava flow A lateral, surficial out* 
pounng of molten lava from a 
vent or fissure; also, tl^e solidified 
bexly of rock that is so formed 
lava fountain A jet of incandescent 
lava, shot into the air as magma 
reaches the surface by the hydro- 
static pressure on the liquid and 
tlic expansion of gas bubbles 
forming in it Fountains usually 
range from about 10 to 100 rn in 
height, but occasionally reach 300 
m. They arc characteristic of 
Hawaiian -type eruptions. 
lava plain A broad stretch ot level 
o nearly level land, usually many 
h indreds of square kilometers in 
extent, underlain by a relatively 
thin succession of lava flows, 
most of which are basaltic and the 
product of fissiure eruptions. 
lava plateau A broad, elevated ta- 
bleland or flat-topped highland, 
usually many hundiods or thou- 


sands of square kilometers in ex- 
tent, undeilain by a thick succes- 
sion of lava flows, most of which 
are tholeiitic basalts and the pro- 
duct of fissure eruption, 
lava shield shield volcano. 
lava tube A hollow space beneath 
the surface of a solidified lava 
flow, formed by the withdrawal of 
molten lava after the formation of 
the surfidal crust. Syn: lava cave; 
lava tunnel 
lava tunnel lava tube. 
law In saence. a formal statement 
of the invariable and regular man- 
ner in which natural phenomena 
occur under given cqpditions; e.g 
the “law of superposition”, 
law of constancy of interfacial an- 
gles The statement in crystallog- 
raphy that the angles beiwoen 
corresponding faces on different 
crystals of one substance are con- 
stant. 

law of crosscutting relationships A 
stratigraphic pnnciple whereby 
relative ages of rocks can be es- 
tablished; a rock (esp. an igneous 
rock) IS younger than any other 
rock across which it cuts, 
law of equal declivities Where 
homogeneous rocks are maturely 
dissected by consequent streams, 
all hillside slopes of the valleys 
cur by the streams tend to develop 
.it t.he same slope angle, thereby 
producing symniemcaJ profiles of 
nUges, spurs, and valleyv 
law of faunal assemblages A gener- 
al law of gei'ilogy Similar as.sem- 
biages of fossil organisms (faunas 
or floras) indicate similar geologic 
ages for the rtK'ks that contain 



them 

law of faimal succession A general 
law of geology Fossil organisms 
(faunas and floras) succ^ one 
another in a delinite and recv»gniz> 
able order, each geologic forma* 
Vmh having a different total aspect 
of life from that in the formations 
above it and below it, or. the rela- 
tive age of rocks can be deter- 
mined from their fossil c< #»(ent 

ian of bofiHinymy A principle lu 
taxonomy stating that any name 
tluii IS A junior homonym of 
aiK'thei name must be reienfetl 
and reptaved 

tan of nature A generalization of 
s U'live rcprt*scnluig ai mtnnsic 
oidcrliness of natural phenomena 
or thar necessaiv conformity to 
reason byn natural /t/H 

law of original continuity A garner 
al Ihw of ecology A water laid 
stratum, A trie time i» was 
formed, niMSl continue laterally ip 
3i! directions unli! ii thins out 
a result of nond«*posit <in or until 
It abuts i^'ainst the edge of tht 
'trigmai bas.n oi deposiuoi 

law of original horizontality A 
general law ol geologv Water 
laid scdinurts are deposUt-d »r 
sir It i that are honzoni^l or nrai- 
Iv hoiuontal, and iMrdlcl or 
marls parallel t the eaith s sur 
face 

law fif priority A pnn(_*ple ’ii tax 
oiioniy stating that m»nuricljfu»t 
of a taxonomic group is based on 
pM 'ils »l publKatioii Inu:» tht 
va'id name of a genus (w jpccie** 
can bt only that name under 
which It first des.gi aled 


law of ratloiial Indicea The state- 
ment in crystallography that crys- 
tal faces make simple rational in- 
tercepts on suitable crystal axes. 
I e the axes of reference or the 
thrcY axes forming the edges of 
the unit oell of each crystal lattice 
law of reflection The statement m 
physK s that the angle between the 
reflected ray and the normal to 
the reflecting surface is the same 
as the angle between this normal 
aiKi the incident ray, provided the 
wave travels with tht same veloci- 
ty as the incident wave 
law of refraction i lie statemeiit in 
physK^ that when a wave crosses 
a Ixiundary l>etween two isotropic 
substances, the wave normal 
change^ directum in such a man- 
ner that the sine of the angle of 
incideiKt between wave normal 
and bf'undarv normal divided by 
iht sHocily in Hit first medium 
equals the angle of refraction di- 
vivled by the vdotitv ii. the sec- 
ond medium Syii Sneil's law 
law of stream gradients A geiu raJ 
law L\ essing the inverse gco- 
rnctnt rHation bit ween unumor 
and the nic.m stream gradient 
of A f»iven order in a gifcn diain- 
agp basin 

law of superposition A gtiifTal law 
upon which all gcofogu thronolo- 
gv IS based In any sequence of 
sedirne* « ^ v strata (or of extru- 
spc ign&ius rooks) that has not 
been ovfTtumetl the youngest 
s* I alum IS at the top and the old- 
s‘st at the base, each betl is young- 
er than rbe bed beneath, but older 
liian the bed above it The law 
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was first clearly stated by Steno in 
1669 

law of aaivertal graTitation The 
statement that every mass particle 
in the universe attracts every oth- 
er mass particle with a force di- 
rectly proportional to the prcxluct 
of the two masses and inversely 
proportional to the square of the 
distance between them, the direc- 
tion of the force being in the line 
joining the two particles The law 
applies only to particles, and not 
to bodies of finite size 
layer A bed or stratum of rock 
laytf depth In the ocean, the depth 
to the top of the thermocltne, i e . 
to the bottom of the mixed layer 
layering (lay'-er-ing) 1 A tabular 
succession of different compo- 
nents in Igneous oi metamorphic 
rocks, or the formation of layers 
in a particular rock, e g in pluton- 
ic rocks as a result of crystal set- 
tling in magma 'Tayenng” is 
preferable to handing, as it im- 
plies three dimensions rather than 
two 2 stratification. 
lazulite (laz'-u-lite) An azure-blue 
to violet-blue mineral (Mg. 
Fc+^)Al 2 (P 04 ) 2 ( 0 H )2 Not lobe 
confused with lazunte 
lazunte (laz'-u-nte) An intense 
blue OI violet-blue feldspathoid 
mineral of the sodalite group 
(Na,Ca)7,8(AI.Si), :(O.S)24fS04.C- 
l 2 .(OH) 2 h It the pniunpal con- 
stituent of iapn lazuli Not to be 
confused with lazultte, 
leachate A solution obtained b> 
leaching e g water that has per 
colated through soil containing 
soluble substances and that con- 


tains certain amounts of these 
substances in soludon 
leaching 1 The dissolution of solu- 
ble constituents from a rock or 
orebod> by the natural action of 
percolating water 2 The removal 
in solution of mineral salts or or- 
ganic matter from an upper tu a 
lower soil honzon by the action of 
percolating water, ather natural- 
ly (by rainwater) or artificially (by 
irngationl Cf eluviation 3 The 
extraction of soluble metals or 
salts from an ore by means of 
slowly percolating solutions c g 
the separation of gold by treat 
men! with a cyanide solution 
lead I A soft h^vy maiieablr 
isometnc mineral, the native me- 
tallic element Pb Lead rarely oc- 
curs in the native form, tong 
found mostly in combinations, 
esp galena Pron led 2 A syn 
of lode, also a placer deposit 
Pron leed 3 A long narrow belt 
of ocean water through sea ice. 
navigable by surface vessels 
Pron leed 4 A svn of time lead 
Pron leed 
lead glance galena 
lead-uranium ratio (lead-u-ia'-ni- 
um> The ratio of lead 206 to 
uranium-23l$ and or lcad-207 to 
uianium-23y, formed by the ra- 
dioactive decay of uranium within 
a mineral The ratios are frequently 
used as part of the urantum-thon 
um-lead age method of comput- 
ing the geologic age of a rock or 
mineral 

league I Any of vanous linear 
units M distance, ranging from 
about 2 42 to 4 60 statute miles 2 
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Any of various units of land area 
equal to a square league, esp. an 
old Spanish unit equal to 4428 
acres in Texas or 4439 acres m 
California, 
lean iow-grade. 

lean clay A clay of relatively low 
plasticity. Anl; fat clay^ 
lease A contract between a land- 
owner and another* granting the 
latter the right to search for and 
produce oil or mineral <kubstances 
upon payment of an agreed rent- 
al. bonus* and/or royalty, 
least -time path minimum-ume 
path. 

lectoatratotype (Icc'-to-sirai'-o- 
type) A stratotype selected later 
in Che absence of an adequately 
designated onginal stratotype. 
lectotype (Icc'-to-type) A syntype, 
chosen if needed after the original 
description, to take the place of 
the holotype, 

ledge 1 . A narrow shelf or projec- 
tion of rock, longer than wide, 
formed on a rock wall or cliff face. 
2 A rocky outcrop; solid rock. 3 
An underwater ndge of rocks* 
esp near the shore; also, a near- 
shore reef. 4. A quarry exposure 
or natural outcrop of a mineral 
deposit. 

lee n. The side of a hill. dune, or 
other prominent object that is 
sheltered or turned away from the 
wind. — adj. Said of a side or slope 
of a hill or knob that faces away 
from an advancing glacier or loe 
sheet and is relatively protected 
from its abiasive action. Ant 
iross. 

left-handed separation tefr-lateral 


vparatton. 

lelt-laCeral fault (left-lat'-er-al) A 
fault on which the displaoenuait is 
ieft-lat£ral separation. Syn: sinis- 
trot fault 

left-lateral separation Displace- 
ment along a fault such that, in 
plan view, the side opposite the 
observer appears displaced to the 
left Cf* right-lateral separation. 
Syn' left-handed separation. 
le^ geology forensic geology. 
legend Qeg'-cnd) Explanation of 
the symbols and patterns shown 
on a map or diagram S^n . key. 
Lemberg folutioa (Lem'-berg) An 
aqueous solution of logwood ex- 
tract and AlCls which produces a 
violet stain on calctte but leaves 
dolomite unchanged, 
lens n. A body of ore or rock that 
1 $ thick in the middle and thin at 
the edges, like a doubly convex 
lens. Adj: lenticular. See also: 
lentil— y To disappear laterally; 
e.g a unit is said to 'Mens out" 
within a mapped area, 
lemring The tbinning-out of a stra- 
tum in one or more directions; its 
latc'ral disappearance. 

Benfeuiar (len-tic'-u-lsr j 1. Resem- 
bliDg in shape the cross section of 
a lens* esp of a double-convex 
lens 2. Pertaining to a strati- 
graphic lens or lentil 
lentil (len'-til) I. A lens-shaped 
rock body. 2 A minor rock-strati- 
graohic unit* a subdivision of a 
formation similar in rank to a 
member, having relatively small 
geographic extent and thinning 
out in all direction.^. Cf: longue. 
Lconardian (Leo-nar'-di-an) Up- 



per aerkt of the Lower PMiian of 
North America 

lepMobtaUk Qep'-i*do-blat'-bc) 
Pertaining to the texture of a fo- 
hated or achistoie rock that is due 
to the parallel onenlation during 
recryttidlization of minerals with 
a flaky or scaly habit, e g mica, 
chlonte. 

lepidodendrid (lep'-i>do-den*-dnd) 
n An arborescent lycopsid well 
known from C^bontferous 
deposits — ad) Pertaining to the 
genus Leptdodendnm or to relat- 
ed genera — Cf sigiUanan. 
lepidolite (le-pid'-o-lite) A mineral 
of the mica group K(Li.Al)3(Si, 
A04 Okj(F,OH) 2 li commonly 
occurs in rose or lilac-colored 
masses made up of small scales, as 
in pegmatites Syn hihtum mtca 
lepidoiiielane (Icfvt-do'-mel ane) A 
black variety of biotite with a high 
content of ferric iron 
leptothemal (lep-to-ther'-mal) 
Said of a hydrothermal mineral 
deposit formed at temperature 
and depth cooditions intermedi 
ate between mesothermal and ept 
thermaL also, said of that envi 
ronment 

leucite Ueu'-cite) A white or gray 
mineral of the fddspathoid group. 
KAJS12O6 It IS an mipoftant 
rcKk-forming mineral in alkalic 
rocks (esp lavas), and usually oc- 
curs in trapezohidral cr>staK 
with a glassy fracture 
leucocratic tleu-co-crat'-ic) Light- 
colored, applied U> Igneous rocks 
containing less than mafic 
minerals Cf mehnocranc, mew- 
craiit 


lencoxene Qeu'-cox-eoe) A general 
tenn for fine-grained, opaque, 
whitish alteration products of il- 
nenite, commonly consisting 
mostly of rutile and partly of ana- 
tase or sphene. and oocurnng in 
some Igneous rocks The term has 
also been applied to designate a 
variety of sphene. 
levee (lev'-ec) I natural levee. 2 
An artificial embankment along a 
watercourse or an arm of the sea. 
to protect land from flooding 3 
A landing place along a nver, a 
pier or quay 4 An embankment 
of sediments on (>ne ot both sides 
of a submanne canyon or deep- 
sea channel, it is similar u a natu- 
ral levee on land 

levee delta A delta having the form 
of a long narrow ndge, resem- 
bling a natural levee 
leveling (lcv'-e)-ing) Determining 
the comparative altitude of differ- 
ent points on the earth's surface, 
usually by sighting through a lev- 
eling instrument at one point to a 
level rod at another point Also, 
the finding of a h >n/ontaI line or 
the establishing of grades by 
means of a kvel 

leveling Instrument An instrument 
for esiablisning a honz«mtal line 
of sight, usuall> b\ means of a 
spirit level or a ptndufujrt device 
It IS used, with a level rod to de- 
tcnnine differences in elevation 
between two separated pi>ints on 
the earth’s surface 
level of aero amplitude The max- 
imum depth below the earth s sur- 
face reached by seasonal tempera- 
ture changes 



level rod A straight rod or bar* 
with a flat face graduated in plains 
ly visible linear units with zero at 
the bottom, used in measuring the 
vertical distance between a point 
on the earth's surface and the line 
o: sight of a leveling instrument 
that has been adjusted to a hori- 
zontal position. Syn: rod: leveling 
rod, surveyor's rod. 
level surface A surface which at 
every point is perpendicular to the 
plumb line or the direction in 
which gravity acts. 

Lg wave A short-period, higher- 
mode surface wave, with a group 
velocity of about 3.5 km /sec, that 
travels over long paths tn the con- 
tinental crust only. The “g** refers 
to the granitic layer. Ct* Rg wave 
lick ra/t Itck. 

Kiesegang rings (Lie'-sc-gang 
[l.ec'-se-gang]) Secondary, nested 
nngs or bands caused by rhyth- 
mic preapitatton within a fluid- 
saturated rock 
life assemblage btocoenosis. 
life cycle The phases, changes, or 
stages an organism passes 
through during its lifetime. Syn' 
ontogeny. 

light mineral A rock-forming min- 
eral of a detntaJ .sedimentary 
rock, having a specific gravity 
lower than a standard (usually 
2.85); e g. quartz, feldspar, cal- 
aic, dolomite, muscovite, fcld- 
spat holds. Cf: heavy mineral 
light oil Crude oil that has a high 
API gravity or Baume gravity. 
Cf: heavy oil. 

lightweight aggregate An aggre- 
gate with a relatively tow specific 


gravity, e.g. pumioe, volcamc cm- 
ders, expanded shale, foamed 
slag, or expanded perlite or ver- 
miculite. 

lignite (lig'-nite) A brownish-black 
coal that is intermediate in coalifi- 
cation between peat and sub- 
bituminous coal; consolidated 
coal with a calorific value less 
than 8300 BTU/lb, on a moist, 
mineral-matter-free basis. Cf: 
brown coal 

limb 1. That area of a fold between 
adjacent fold hinges. It may be 
planar or gently curved. Syn: 
flank. 2. The outer edge of a lu- 
nar or planetary disk. 3. The grad- 
uated margin of an arc or circle 
in an instrument for measuring 
angles. 4. The graduated staff of a 
leveling rod. 

lime 1. Calcium oxide or quick- 
lime, CaO; also calaum hydrox- 
ide or hydrated lime, Ca(OH) 2 . 2 
A term sometimes misused for 
limestone, as in agricultural 
**limc** or in such oilfield expres- 
sions M "Big lime". 3. It is also 
misused for calcium, as in "car- 
bonate of lime" or "lime feld- 
spar" 

lime feldspar A misnomer for "cal- 
cium feldspar", i.e anorthite 
limestone A sedimentary rock con- 
sisting chiefly of the mineral cal- 
cite (calcium carbonate. CaCO^), 
with oi v^ithout magnesium i:ar- 
bonate Common impunties in- 
clude chert and clay. Limestone is 
the most important and widely 
distnbuted of the carbonate rocks 
and IS ihe consolidated equivalent 
of hrny mud, calcareous sand, 



aad/or thdl fragments. It yields 
lime on caJdoaiio&. 
limnetic Qim-net'-ic) 1. Relating to 
the pelagic or open put of a body 
of fresh water. 2. Said of lake* 
dwelling organisms and com- 
munities that are free from direct 
dependence on the bottom or 
shore. — Syn: limnk. 
linmlc Qim'-nic) 1. Pertaining to a 
body of fresh water. Cf: lacus- 
trine, 2. limnetic. 3. Said of coal 
deposits formed inland in fresh- 
water basins or peat bogs, as op- 
posed to paralk deposits. 
Ilmnoblos Qim-oo-bi'-os) The life 
of the fresh-water envirooroent. 
limnology Oim-nol'-o-gy) The 
scientific study of fresh waters, 
especially of ponds and lakes, it 
dk^ with the physical, chemical, 
meteorological, and esp. biologi- 
cal and ecological cooditioas per- 
uuntng to such bodies of water. 
luDonite Qi'-roo-nite) A field term 
for a group of brown amorphous 
hydrous feme oxides. Limooite is 
a common secondary material, 
formed by weathering (oxkUtioo) 
of iroo-beaiiog minerals; it may 
also occur as a precipitate in bogs 
or lakes. It occurs as ooatingB. 
earthy masses, and in a variety of 
other foims, and is the coloring 
material of yellow clays and soils. 
Limooite is a minor ore of iron. 
See also: bog tnm on. Syn: brown 
iron on 

ttniy 1. Containing a significant 
amount of lime or limestone; e.g. 
*1imy soil*'. 2. Contsining cakite; 
e.g. "limy doloinitc'* (a cakatic 
dolomite rock). 


Llndgm*f volnme law The princi- 
ple that during fonnation of ore 
by replacement, there is no 
change in rock volume or form. 
Syn: volume law, 
lineage Qin'-e-sge) A series of gen- 
era and species which form an 
evolutioDary series, each one be^ 
ing ancestral to its successor in 
the geological sequence; a line of 
evolutioo. 

lineament (lin'-e-a-ment) A linear 
topographic feature of regional 
extent that it believed to reflect 
crustal structure. Examples are 
fault lines, aligned volcanoes, and 
straight stream courses. Non- 
reconunended syn: linear. 

Hncar Qin'-e-ar) ad> Arranged in a 
line or lines, pertaining to the line- 
like chaiBcter of some object or 
objects. — n. A nonrecommended 
syn. of lineament 
linear fteaent A fabric element 
having one dimension that is 
much greater than the other two. 
Lineations are the common lineu 
ekmems. Cf: planar element; 
equant element 

hn eat ton Qm-e-a'-uon) A general, 
nongeneric tenn for any linear 
structure in a rock. e.g. flow lines, 
streidied clasts, slickensides, pre- 
ferred alignment of fossils, or axes 
of folds. 

fine ef sec t ion A Hne on a map, 
indicating the position of ■ pnq/f/c 
season or cross section. 
fbegsM Oin'-i^lid) Any lin- 
gulacean brachiopod belonging to 
the foutly Ungulidaet character- 
ized mainly by an eioogatcoval to 
spatulate outline and a biconvex 
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shell Thar stratigraphic range is 
Stlunan (possible Ordovician) to 
present The genus Lingula be- 
longs to this family and has fre- 
q >ently been used loosely for any 
Oidovtcian speaes in the family 
linguoid npple mark (lin'-guoid) 
An aqueous current npple mark 
charactenzed by a tongue-shaped 
outline or having a barchanlike 
shape whose horns point into the 
current, it is best developed on the 
bottoms of shallow streams where 
ft shows a highly irregular pattern 
with a wide variety of forms 
iink 1 An unbroken section of 
St I earn channel between forks 2 
One of the 100 standard divisions 
of a surveyor's chain, measunng 
7 inches in length 
linked veins An ore-deposit pat- 
tern in which adjacent, more or 
less parallel vans are connected 
by diagonal vans or vanlets 
Linnaean (Lin-nae'-an) Conform- 
ing to the pnnaples of binomial 
nomenclature as advocated by the 
Swedish botanist Carl von Linne, 
who Latinized his name to Caro- 
lus Linnaeus 

Lipalian (Li-paK-i-an) A name for 
merly used for the interval of time 
represented by a widespread un- 
conformity separating Precambn- 
an and Cambnan stiata 
liquefied natural gas (liq*-ue-fied) 
Natural gas that has been cooled 
to about — 160*C for shipment or 
storage as a liquid Liquefication 
greatly reduces the volume of the 
gas. and thus decreases the cost of 
shipment and storage, even 
though high-pressure cryogenic 


containers must be used Abbrev 
I NO 

liquefied petrolemn gas A com- 
pressed hydrocarbon gas ob- 
tained through distUiation and 
usable as a motor fuel, for beat- 
ing. or in certain industnal pro- 
cesses Abbrev LPG 
liquid flow (!iq'-uid) Movement of 
a liquid, generally one of low vis- 
cosity. involving laminar and/or 
turbulent flow Cf viscous flow, 
solid flow 

liquid immiaciblllty A process of 
magmatic differentiation involv- 
ing separation of the magma mto 
two or more tmmisable liquid 
phases, which arc then separated 
from each other by gravity or oth- 
er processes 

liquid limit the water-content 
boundary between the scmiJiquid 
and the plastic states of a s^i- 
ment. e g a soil It is one of the 
Atterberg limits. Cf plasttc limit 
liquidus (liq'-ui-dus) The locus of 
points in a temperatuie-composi- 
tion diagram representing the 
maximum solubility (saturation) 
of a solid component or phase in 
the liquid phase in a binary sys- 
tem It IS a line, in a ternary system 
It IS a curved surface, and in a 
quatemarv system it is a volume 
lithic (htn -ic) 1 A syn of litholog- 
ic, as ui *'lithic unit" 2 Said of 
a medium-grained sedimentary 
rock, and of a pyroclastic deposit, 
containing abundant fragments of 
previousl> formed rocks, also, 
said of such fragments 3 Pertain- 
ing to or made of stone e g "lith- 
ic aitifacts" or "hthic architec 
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turc”. 

lithic tuff Ad indurated deposit of 
volcanic ash in which the frag- 
ments are composed of previously 
formed rocks, eg particles of 
sedimentary rock, pieces of earlier 
lavas in the same cone, or small 
bits of new lava that first solidify 
in the vent and are then blown 
out Cf crysta! tuff 
lithification (Iith'-i-fi>ca'-tion) 1 
The conversion of a newly depos- 
ited sediment into a solid rock, 
involving such processes as 
cementation, compaction, and 
crystallization It may be concur- 
rent with, soon after, or long after 
deposition Cf conscUidaUon, in- 
duration. 2 The lateral termina- 
tion of a coal bed owing to an 
increase in impuntie^. 

Uthify (liih'-i-fy) To change to 
stone, or to petnfy, esp to con 
solidate from a loose sediment to 
a solid rock 

litbo- A prefix meaning *‘ro^k" or 
“stone” 

lithofacles (lith-<>fa'-aes) 1 A lat- 
eral, mappable subdivision of a 
designated stratigraphic unit, dis 
tinguished from adjacent subdivi- 
sions on the basis of lithology, a 
facies charactenzed by particular 
lithologic features 2 The rock rec- 
ord of any sedimentary environ- 
ment, including both physical and 
organic charactenstics Cf Itth- 
otope, 

litMades map A facies map 
based on lithologic attributes, 
showing areaJ vanation in the 
overall lithologic character of a 
given stratigraphic unit The map 


may emphasize the dommant, av- 
erage, or specific lithologic aspect 
of the unit, and it gives informa- 
tion on the changing composition 
of the unit throughout its geo- 
graphic extent. 

lithofraction (lith-o-f rac'-tion) The 
breakmg of rock fragments dur- 
ing transportation m streams or 
by wave action on beaches 
Uthogeochemistry (lith'-o-ge'-o- 
diem'-is-try) The chemistry of the 
mineral fraction of the litho- 
sphere. I c rocks, soils, and sedi- 
ments Cf bioge<Khemtsrry, hy- 
dn^eochemistry 

lithographic linieitone (lith-o- 
graph'-it) A compact, dense, 
homogeneous, exceedingly fine- 
grained limestone having a pale 
creamy yellow or grayish coloi 
and a conchoidal or subconchoi- 
dal fracture a m/enn It wasv for- 
meily much used in lithography 
for engraving and the reproduc- 
tion of colored plates 
lithographic texture A sedimen- 
tary texture of certain calcareous 
rocks, charactenzed by uniform 
particles of clay size and by an 
extremely smooth appearance 
resembling that of the stone used 
in lithography 

lithohorizon (lith'-o-ho-n'-zon) A 
surface of bthostratigraphic 
change or of distinctive litho- 
stratigraphic character, pre-emi- 
nently valuable for correlation, 
commonly the boundary of a lith- 
ostrattgraphic unit, though also 
often a lithoiogicalJy distinctive 
bonzon or very thin marker bed 
within a lithostratigraphic unit 
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Cf htohonzoiu chrvnohonzon. 
btboidai (iith-oid'-al) Said of the 
texture of some dense, microcrys- 
talline igneous rocks, or of devit- 
nfied glass in which individual 
constituents are too small to be 
v' ^tiDguished with the unaided 
e>e 

lithologic ^lth-o-log *tc) Adj of 
Iithoiogv Syn lithic 
litholofo fli-thoi'-o-gy) 1 Hie de- 
scnptiCfn of rocks, esp in hand 
spccim n <ind in outcrop, on the 
t^asis of such K haractenstics as 
(, ))(>r mineralogic composition, 
and giain size 2 The physical 
ch ii icter of a rock ~Adj 

Itth Ui^u Cf petrologv 
lithophik element (hth'-o-phtle) 
An ‘‘Icmcnt tha, is concentrated 
lit the ea th s silicate crust rather 
than in its mantle or core, and in 
the silicate '•alher than the mttal 
or sulsMe phases of meteonte: 
t f chakophile element suitth 
phile element 

litbophysae (jnh-o-phy'-sae) Hoi 
low bubbklikt structuies tom- 
posed of concentnc shelb of fiucly 
crystalline alkali feldspar quartz 
and other minerals, found m cer- 
tain silinc volcanic rocks, such as 
rhyolite and obsidian Sing iitheh 
physa 

Lithosoi (Lith'-o-sol) An azonal 
group of soils charactenzed by 
shallow depth to bedrock and by 
recent and imperfect weathering 
It usually devdops on steep 
slopes 

lithoiOBe (lith'-o-some) A body of 
sedimen* deposited undci uni 
form physicocbcmicai conditions, 


the lithoslratigraphic equivalent 
of a btosome. 

lithosphere (lith'-o-sphere) 1 The 
solid portion of the earth, as com- 
pared with the atmosphere and 
tile hydrosphere 2 In place tec- 
tonics, a layer of strength relative 
to the uncMying asthenosphere 
It includes the crust and part of 
the upper mantle and is of the or- 
der of 100 km in thickness 
lithostatic pressure (lith-o-stat*-ic) 
geostatic pressure 

lithostratigraphic unit Oith -o- 
strat -i-grapb -ic) A body of rock 
that consists dominantly of a cer- 
tain lithologic type or combina- 
tion of t> pes, or has other unify- 
ing lithologic features It may be 
igneous, sedimentary, or meta- 
morphic, and it may or may not 
be consolidated fbe cnticd re- 
quirement IS a substantial degree 
of overall homogenatv A htho- 
siratigraphic unit has a buiomial 
designation, preferably consisting 
of a geographic name from its 
tyixr area combined with a do 
scnptiv^ term (e g Ohio Shale) or 
with the appropnate rank term 
(e g Rome Formation) Syn 
rock Stratigraphic unit 
lithostratigraphy Uith -o-stra-tig'- 
ra-phy) The element of stratigra- 
phy that deals with the lithology 
of strata their organization into 
units based on lithologic charac- 
ter, and their conrdation 
lithotbamnioD (lith-o-tham'-ni-on) 
A plant, an encrusting or nodular 
red calcareous alga, abundant in 
post-Jurassic rocks, and reported 
as a living form from considerable 



depths and very cold waters. It it 
most abundant on the seaward 
edge of reef flats, where it acts as 
a cementing medium of some cor- 
al reefs. 

lithotype (lith'-o-type) A visible 
band in humic o^s, recognized 
by physical characteristics rather 
than botanical origin. The four 
litbotypes of banded bituminous 
coal are ivr/niit clarain, durain, 
and fusain, 

lithozone (litb'-o-zone) An infor- 
mal term to indicate a body of 
strata that is unified in a general 
way by lithologic features but for 
which there is insufficient need or 
infonnation to justify its designa- 
tion as a formal unit. Syn: Hthty 
stratigraphic zone. 

Ut-par-llt Oee-par-lei) adj. Having 
the characteristic of a layered 
rock, the laminae of which have 
been penetrated by numerous 
thin, parallel sheets and tongues 
of igneous material, usually gran- 
itic Etymol: French, *‘bed-by- 
bed*^. Cf: injection metamorphtsm; 
injection gneiss. 

Haoral Qit'-to-ral) 1. Pertaining to 
the benthic environment or depth 
zone between high water and low 
water, or to the organisms of that 
environmesit. Syn: intertidaL 2. 
In an obsolete usage, pertaining 
to the depth zone between the 
shore and about 200 m. — Cf: sub- 
littoral: supraiittoraL 
littoral cone An ash or tuff cone 
built on a lava flow when it runs 
into a body of water, usually the 
sea. Such cones are the result of 
steam explosions that burl into 


the air large amounts of ash, lapU- 
li, and small bombs derived from 
the new lava. 

littoral aurent An ocean current 
caused by the approach of waves 
to a coast at an angle. It flows 
parallel to and near to the shore. 
See also: littoral drift Syn: long- 
shore current 

littoral drift Material (such as 
shingle, gravd, sand, and shell 
fragments) that is moved along 
the shore by a littoral current 
Syn: longshore drift 
littoral shelf A shallow nearshore 
temcelike pan of a submerged 
lake bed, produced by wave ero- 
sion and deposition, 
liring fottii A modem animal or 
plant that has descended from a 
very ancient stock with compara- 
tivdy little change, 
llano 0la*-no) A term for an exten- 
sive plain, with or without vegeta- 
tion, applied esp. to the generally 
treeless plams of northern South 
Amenca and the southwestern 
U.S such as the Llano Estacado 
in west Texas. Etymol: Spanish, 
^‘staked plain". 

Uanoria (Lla-oor^-i-a) One of the 
borderlands proposed by Schu- 
chert in 1923, in this case south of 
Nonb America, between the Oua- 
chita gcosynclinc and the Oulf of 
Mexico. Modem knowledge of 
the substructure of the Gulf 
Coastal Plain and Gulf of Mexico 
virtually precludes the existence 
of this landmass. 

LNG liquefied natural gas. 
load I . The material that is moved 
or carried by a natural transport- 
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ing agent, such as a atream, a gla- 
cier, or the wind; specif, ftream 
had 2. The quantity or amount 
of such matoial at any given 
tame. — Syn: sediment had 
load east A soUt mark, usually less 
than a meter in diameter, formed 
as a low bulge, knob, or irregular 
protrusion of sand downward 
into soft clay, mud, or peat. It is 
more trreguUr than a flute cast 
and is not dongated in the current 
direction. See also: flute 
load casdag The formation of a 
load cast or sole mark; also, the 
oonfigurati<Hi of the underside of 
a stratum characterized by load 
casts. 

loaded stream A stream that has 
ail the sediment it can carry. A 
partly loaded stream is one carry- 
ing kas than full capacity, 
loam A rkb, permeable soil com- 
posed of a mixture of day, silt, 
sand, and organic matter, 
lobe 1. A glacial lobe; also, a 
toQgudike extensioD of glacial 
dnh beyond the main drift area. 
2. meander hbe. 3. A curve in the 
suture ime of a oephslopod shell 
with Its convex side away from 
the aperture. Ant: saddle 4. Any 
of several rounded protuberances 
in plant or animal fossils. 
lobdKn Ad extinct bony fish of the 
subclass Sarcopterygii, character- 
ized by fins with an axial fleshy 
lobe and presumably by a paired 
swim bladder that function^ asa 
lung. 

local BsetamorpliimB Metamor- 
idiiam caused by a local process, 
e.g. oootact metamofpldsm or 


metasomadsm near an igneous 
body. Cf: regional metamor^ 
phism, 

Locke hand level A hand lesei 
with fixed bubble tube that can be 
used only for horizontal sighting, 
lode A mincnil deposit coosistuig 
of a zone of veins, veinlets, or dis- 
seminations; also, a mioeral 
deposit in adid rock as opposed 
to a placer deposit Syn. lead 
(“iecd’*). a: rein. 
lodestiHie A piece of magnetite 
possessing polarity like a magnet 
or magnetic needle and hence one 
that, when freely suspended, will 
attract iron objects. Also spelled; 
loadstone 

lode tin Tin ore (cassiterite) occur- 
ring in veins, as distinguished 
from stream tin, 

todgnumt tili A basal till common- 
ly chacadenzed by compact fis- 
structure and containiiig 
stones oriented with their long 
axes generally parallel to the di- 
rectioD of ice movement. Also 
spelled; lodgement till 
kites (approx: lusa) A blanket 
deposit of buff-oolorod calcareous 
silt, homogeneous, nonstratilied, 
weakly oohereot, porous, and fii- 
able. A rude vertical parting al- 
lows it to stand in steep or vertical 
faces. Loess covers wide areas in 
northern £iuup^ eastern China, 
and the Mississippi Vali^. It is 
considered to be windblown dust 
of PleistooeDe age. £tymol: Ger- 

loeas doll A compound nodule or 
ooncretioo of ctdciinn carbonate 
found in loeas and rcSembliiig a 
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doll, a potato, or a child's head. 
Syn: loess kmdchen. 
loessificatioo (loess' -i-fi-ca'-tioii; 
Formation and development of 
loess. 

loess kindchen loess doll 
Loewioson-Lessing classification 
(Loc'-win-son-Iess'-ing) A 
chemiual classification of igneous 
KK'ks (into the hmr main types— 
acid, intermediate, basic, and ill- 
trabasic » based on silica coniait 
log A continuous record as a fiint- 
tion of depth, usually graphic and 
plotted i(» scale or a narrow paper 
stnp, ol obsersations made on the 
rocks and fluids encountered in a 
well him*, e g t^raphh lo^, cahper 
loii, eiennv loii 

l>ngan*$ l.tne A stiuctura) discon- 
tinuilv along the northwesteni 
edge of the Noiihtoi Appalachi- 
ans, between complexly deformed 
nK:ks on the souiticusi and undis- 
turbed r^vks on the uorthwcsl. 
rhe name commemorates its dis- 
cvivcry by bu Wilhain iogan in 
lSb3 For part of its distance the 
line IS a major low-angic thrust 
fault, but to the northeast u is 
beneath the St Lawrence fcsruary 
and southward in Vermont it 
changes into a successicni of dis- 
continuous breaks It is interpret- 
ed by many geologists as having 
been formed dunng the Taconic 
orogeny of early Paleozoic time 
oggiiig 1. The act or process of 
makmg or recording a log» 2. The 
method or technique by which 
subsurface formations are charac- 
terized relative to depth by meas- 
urements or obsci'vatiQDS on the 


rocks of a borehole, 
iognormal distrihutioa Oog-nor*- 
mal) A frequency distribution 
whose logarithm follows a norma! 
distnbution. 

log strip A long, narrow piece of 
paper on which a log is plotted, 
longitude (loo'-gi-tude) Angular 
distance between the mendiao of 
a given place and the prime 
mcndian M Greenwich. England 
(which has longitude zero de- 
grees). measured east or west to a 
maximum value of 180 degrees 
O: latitude 

longitude correction The east-west 
corrections mack to obscived 
magnetic intensities by subtract- 
ing the earth’s normal field 
longitudinal Oon-gi-tu'-di-naO 
Said of an entity that is extended 
lengthwise, esp of a topographic 
feature that is onented parallel to 
the general slnkc or topographic 
trend ^>f a region Ant- transverse 
longitudinal dune A long, narrow 
sand dune, usually symmetrical in 
cross profile, onented parallel 
with the direction of the prevail- 
ing wind; It commonly forms be- 
hind an obstacle in an area where 
sand IS abundant and the wind is 
strong and constant. Such dunes 
may be a few meters high and up 
to 100 km long. See also: seif. 
loDgitudiiiai fault A fault whose 
stnke is parallel with that of the 
general structural trend of the re- 
gion. 

longitudiiial joint A steeply dip- 
ping joiiit plane in a pluton that is 
oriented parallei to the lines of 
flow. Syn: SfoinL 



longitudinal profile 
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longitudinal profile I The profile 
of a Slit am or vallcv, Oiavn along 
»is lenetn from source to mouth, it 
!« the stfuiphtericd'Out upper 
edge of a vtrlicd* section that fol 
I vs ihe ^^nnding of the stream or 
v<i|{f/ See also thalwi^ Svr? 

2 A Similar profile of 
A land’oHP MU b tis a i>edir»’ tit 
iongitiidinnl section A diagiarn 
dra^n 'mi a verucul or inclnie<1 
plans, and parallel to Ihe loniiicr 
asis of a give^i fcatu-r c g a Mo- 
tion I’lar PM iJki to the s!nke<it 
a snn tMf Ur>.th of a valley or 
the jyp >f a fossil Cf rnm v<s 
Uan 

lonptudsnat stream A scream that 
follow. ' *he s’rike of ^he underly- 
ink ffxks 

Urngirudinal valley I he valley of a 
suoutfuir' srrejm dt veloped 
paral'el r ^ ’he veneiai si ike of rhe 
MiOerlvuiy sti Ma Cf frutvveru 

Milk V 

longitudinal ware P ivotv 
Wmgshtae bar A low sand ndge. 
buiP '•hiells bv wave a^Mon, iic- 
arriiig at son.e distance fuim aod 
pencrailv parallel with the shoie- 
hne, hemp submerged at least by 
high tides and typicaiis separat* 
od frr .n ’he beach by an interven- 
ing trxiugh S>n offshore bar 
longishore current liUorai current 
longshore drift hnoral dnjt 
longwall Said (>f a method uf un- 
derground mining in flat-lying 
Strata, esp ufcoai Farallel entries 
are dnven into the seam, to the 
limit of the block to be mined, 
from tfie end of these entries, 
workings are driven at nght ar 


glcs 11} Knh iiioctions A long 
wall IS produced as these 
workii gs are wident*d bark tt>* 
ward ih ‘ px>int (»f emrv Working 
space I, prvjvided by timbers or 
otner supports t!ie 'oof caves as 
mining progresses Almost all of 
the ctal oi other desucxi mineral 
IS rcs<r\ered, in tontrast to the 
mnm {jrtJ pr//ar method 
loop A paiuni ot field observa 
irons that and end aS- the 

same point with a niiinber of m 
Serve»nng ohservunns Such a 
pattern is Ujahii in (Oiirctiiig for 
tlnb 1 1 KiHvity-iiieref observa- 
tions f* ' diniriil vjination in 
f Mpnttometci surveys and foi 
taults o» other umsc ol iniscio&u/e 
ni seismic dip sfiiH'tirg 
lopolith flop'' o-lithl A large, con 
cordant typically layered igneous 
intrusioti, id plvim^ convex or Icn 
tv ular shape, fh 4 »l is sm^ikcn in its 
erntrd pad owing lo sagging of 
the undei lying cour»i*v -oik 
la>rac <1 ' i ac) A hvt>crlx'ilic radio 
local urt sy!,tein sirnilai to loran, 
H* which two or moic fixed irans- 
miftcrs emu continuous waves 
and the position of a mobile re- 
ceiver in the resulting standing* 
wave pattern r determined by 
measunng the phase difference 
the wavr^ mnanating from two of 
the transit lers fhe useful range 
IS about 200 nautical miles A 
trade name Etymol /eng- range 
accuracy 

lonuk Oo*-ran) Any of vanous 
long>range radio position fixing 
systems by which hyperbolic lines 
of position are determuied by 



measuring the diffmaoe in arrivaJ 
times of synchronized pulse sig- 
Dlls frcmi tn^ or nM>rt fixed trans- 
mitting radio stadons of known 
geogra p hic position. Loran fixes 
may be obtained at a range of 
1400 nautica] miles at night. Cf: 
shomn, Etymol: fong-mnge 
navigation. 

loal cfaculatioB The condition dur- 
ing rotary driiimg when the drill- 
'mg mud escapes into porous* frac- 
tured* or cavernous rocks pene- 
trated by the borehole and does 
not return to the surface, 
lost river 1. A diied-up stream in 
an arid regioii. 2 A stream that 
di-sappears underground in a 
kant region. 

londcrbadt Oou'-der-back) A rem- 
nant of a lava flow appearing in s 
tilted fault block and bounded by 
a dip slope. O. D. Louderback, an 
Amnican geologist, used it as evi- 
dence of block faulttog ui a basin- 
and-range topography. 

Love wove A type df sarfaee wove 
having a horizcmtal motion that is 
shear or transverse to the direc 
tkm of propsgation. Its velocity 
depends only on density and h- 
gi^ty modulus, and not on bulk 
modulus. It is named after A.E.H. 
Love, the English mathemattetao 
who discovered it. Syn. Q wove 
low A general term for such fea- 
tures as a structural basin, a syn- 
clioe, a saddle, or a sag. Cf; k^k 
Syn: stractural low. 
low-angle inall A fault dipping 1cm 
than 45*. Cf : kiglhongle fauit 
lo w oa er gy oaviroBmeBt An aque- 
ous sedtmentary environment 


characterized by a low energy 
lere/ and by standing water or 
a general Iw^ of wave or current 
action, thereby pennitting va 7 
fine-grained sediment to settle 
and accumulate; e.g. a coastal la- 
goon or an alluvial swamp Cf. 
high-energy ennrvnment 
lovw Pertaimng to strata that are 
below those of later fonnatkais of 
the same subdi vison of rocks. The 
adjective is applied to the name of 
a system, series, or stage to indi- 
cate pondoo in the geologic col- 
umn, and corresponds to earfv 
as applied to the name of the 
equivalent geologic-timc unit; e.g 
rocks d the Lowef^Jtirasstc Sys- 
tem were formed during the Early 
Jurassic Period The Initia} letter 
IS capitalized to mdicate a formai 
subdivtsioD (e.g. **Lower Devoni- 
an**) and is lowercased to indicate 
an informal subdivision (e.g 
**lower Miocene**). Cf: vpper; 
middle 

lower Guboniferoaa In European 
usage, the approximate equiva- 
lent of the Mississipptan, Cf* Up- 
per Carboniferous. 
lower core A term that includes 
the earth's inner core and the 
tnmsitional zone of the outer core. 
It, the equivalent of the F layer 
and the G layer, 

lower auntie That part of the wioA- 
tle that bes bdow a depth of 
about 1000 km and has a density 
of 4.7 g/cm^in which the aasnuc 
vdoctiy increasm slowly with 
depth. It b equivalent to the i> 
layer, 

low-frade Said of an ore with a 
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rdativdy Sow ore^miiieral coo- 
tcDL Syn: katL Cf: fUgh-gntde. 
lowtad I. A geocTii term for ex> 
teosive plains not isr above sea 
level 2. The low and reladvdy 
ground of a region, in con- 
trast with adjacent higSier coun- 
try, eg a vale between curstas 3 
A bottom along a stream. --Aot: 
upiand. 

low obUqtie An oblique aeruu 
photograph that docs not include 
the honion. Cf /ugh oblique, 
low <|ttartz allpha quartz, 
tow 'rank icraywacke A graywacke 
m which feldspar is almost ab- 
sent. ft IS charactenstic of niio- 
geosynciiDSa deposita. Cf. high- 
rank gravwackt 

Kvs-rank inetaiiaorphisiB Meta- 
morphism accomplished under 
Jit tons of low to tnodeiate 
tempeiature and pressure. Cf* 
hign-runk metamorphtsnu metu- 
m/rrphic grade. 

Kiw Ode Ode at its lowest; the 
ojramum levd tcached during a 
tide cycle 

iow-n:ioeity4ayer <»mctloBHwixd^ 
ermg eorrecuoiL 

low-vehidty asooe 1. wmt/iered Iqjh 
er, 2 llic /lODe ra the upper man- 
tle, variously defined as from bO 
to 250 km in depth, m wlucb vekv 
cities are about 6% lower than in 
the outermost mantle. ItisprobW’ 
Iriy caused by the near-metli^- 
pomt tempenture of the material 
Syn: B lager, 3. A region made 
the core boundary below a depth 
of 2900 km wfakh pfodooes a 
ahodow wm at the cmtb*i snr- 
kat. 


Bitumiaotts coal, ctwinfScriaricdk 
ly agglomerating, that oontans 
15-22% volatile matter, analyaed 
00 a dry. mineral-iiiatter-frBe ba- 
sis. Uhasover 1 5,000 BTU/lb (on 
a moist, mineral-inattcr-firee ba- 
Stt). Cf: high‘VolaUle bauminom 
coal medium-yoiatile bitummoua 
coal 

LPG hquefled petroleum gas 
L-tectonite (L-tcc*-too-itc) A teo- 
tonite whole fabric is dominated 
by the presence of hoestKms, such 
as deformed coogfomerate in 
which the pennies are strongly 
dcmgsic Cf S^tecumite: B tectom 
lie 

UaAa^ lines Planar deformatioD 
features, wider than orduiary 
shear fractures, mcltued along 
planes of high shear stress, on 
winch plastic or cataolasCic defor- 
instioD IS oonoentrated 
tumiiiesoeiicc Ou-mi-nes'-cenoe) 
Fbe emiswoD of light by a sub- 
stance that has received energy or 
ehsctn't^iagnetic rsdiatiOD of a dif- 
ferent wavdengtb from an ester 
nal sOmulus; also, the light so 
produced. It occurs at tempera- 
tures lower than those lequiied 
for tncamkarfXDoe. See also: pdea 
phoreacenee; Jlmracence, 
hmipim In taionomy, the pnetioe 
of igDC9'^«xj^ OBDor dtHerenoe s in 
the recogoitioa or defimtioo of 
spedcs and goieim. A taionomiit 
known for his frequent haiping 
of taia m called a ^Imnpcf**. Cf: 
apbtdng, 

Vam 1. Pertanmg to or coaaniag 
on the moont aa *1iinar dart** 


’.Z 



lunar crater 
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lysocline 


Kecembling the surface of the 
mo(>n» as a 'lunar land‘«cape" 
produced by sinp milling 
lunar crater A roughly circular 
depression in the suiface of the 
moon* ranging in diameter up to 
hundreds of kiiomeiers and *‘ela- 
tiveiv shalloi^ Lunar craters ma> 
have formed bv meteor impact* 
volcanu awtiviiy* or subsidence 
Syn crater 

lunar geology \ science that ap- 
plies geologic pnnapies and tech- 
niques to the study of the moon 
esp Its composition and the on- 
gin of Its suifacc features See 
also seienol4if(v 

lunarite On' na-ntO A general 
term loi in:ht -toned brightly re- 
tleccing surface r^xlts of the luuai 
hightand5 or tcrrac 
lunar playa A relatively small level 
arei vin the moon's surface* as 
miM'h a kilonieteis longr 
occupying a low place in the ejec- 
Li blankets suriounding lunar 
craiets sui h as Tycho and Gipei 
uicus It IS believed to be atber a 
fallback deposit or a small lava 
flow 

lunar regolith \ thin, gray layer on 
the surface of the moon* perhaps 
several meters deep, consistiug of 
partly cemented or loosely com- 
pacted fragmental matenal rang- 
mg in size from microscopic parti- 
cles to blocks more than a meter 
in diameter It is bdieved to be 
formed by repeated meteoritic 
and secondary fragment impact 


over a long penod ot time Syn. 
lunar sotl. 

lunar soil lunar ref^ohtk 
lunate bar (lu'-nate) A crescentic- 
shaped bar commonly found off 
the entrance ro a harbor 
luster (lus'-ter) Fhe reflection of 
light from the surface of a miner- 
al, descnbed b> its quality and in- 
tensity, the appearance ot a min- 
eral ID reflected light leims such 
as metallic or resinous refer to 
general appearance* terms such as 
hnght or dull refer to intensity 
luster motdiiig 1 The shimmenng 
appearance of a broken surface of 
a sandstone cemented with cal- 
ate. produced by the bnlliant re- 
flection of light from the cleavage 
faces of calcite crystals a centime* 
ter or more in diameter incor- 
porating colonies ot detntal sand 
grains 2 The macroscopiw ap- 
pearance of aoiktlitu rocks 
Itttaceous (lu-ta'-ceousl Said of a 
sedimentaiy rock formed from 
mud* pertaining to a lutitc Also 
said of the texture of such a rock 
CT anttUaceous. 

lutite du' me) A genet al name foi- 
rocks composed of matenal that 
was once mud, eg shale, mud- 
stone, calalutite Rtymol Latin 
lutum, “mud” Cf petite. See 
also rudite, arenite. 

L wave surface wave 
lysodliie (ly'-so<linc) The Icvd or 
ocean depth at which the rate of 
solutioo oi cakium carbonate just 
excee ds its combined rate of depo- 
sitioo and precipitation 
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miUMr A low-rdief. broad volcanic 
crater formed by multiple shallow 
explosive eruptions It may con- 
tain a lake. Type occurrence is in 
the Eifel area of Germany 
maceral (mac'-er-al) One of the or- 
ganic constituents that compnse 
the coal mass, all petrologic units 
seen in polished or thin sections of 
coal Macerals are to coal as min> 
erals are to tnoiganic rock. Cf 
phyteral 

maceration (mac-er-a -lion) The 
process of disintegrating sedimen- 
tary roi'ks such as coal and shale 
in order to extiact and concen- 
trate aad-insoluble microfossils 
It includes mainly chemical treat- 
ment by oxidants and alkalies 
that will remove extraneous mtn- 
eial and organic constituent 
Maceration is widely used in 
palynology. 

macro- A prefix meaning “large” 
or “great”. Cf micro-, Syn 
mega-. 

macro-axis (mac'-ro-dx'-is) The 
longer lateral axis of an ortho- 
rhombic or tnclmic crystal, it i\ 
usyually the b axis. Cf brathy- 
axts. 

macrocrystalline (mac'-ro-crys'- 
tal-lme) Said of the texiuie of a 
rock consisting of crystals that 
are distinctly visible to the unaid- 
ed eye or with the use of a simple 
lens, also, said of a rock with such 
a texture. Syn eucrystalline, Cf. 
microcrystalhne, mesocrystalhne. 
macroevolution (mac'-ro-ev-o-lu'- 


tion) 1 The evolution or origm of 
higher taxa, esp orders or classes, 
as contrasted to nucrocvolutton. 
2 Evolution occurring in large, 
complex stages, such as the 
development of one species 
from another Cf microevoluUon 
maerofacies (m«c'-ro-fa*-cics) Ja- 
cies tract 

macrofossii (mac'-ro-tos'-sil) A 
fossil large enough to bt studied 
without the aid of a microscope 
Cf microjossd Syn megafossil 
macropinacoid (mac-ro-pin'-a- 
coid) from pmacoid. 
macroscopic ( mac'-i o-scop'-ic) 

megascopic 

maculose (mac'-u-losc) Spotted, 
esp as applied to a gioup of con- 
tact-metamorphic rocks the spot- 
ted slates, also, said of the feature 
itself 

mafic Said of an igneous rock com- 
posed chiefly of dark, fer- 
romagncsian minerals, also, said 
of those minerals it is the cx>m- 
plcii nl of fehu Cf femic, salic. 
Etyr ol a mnemonic lemi denved 
from magnesium 4 /erric 4 tc. 
magma (mag'-ma) Natural! v oc- 
cut 1 mg molt^ rock inatenal, 
generated within the earth and ca- 
pable of iDtru^um and extrusion, 
from which igneous rocks have 
been drnved through solidifica- 
tion and related processes. It may 
or may not contain suspended 
solids (such as crystals and rock 
fragments) and/or gas phases 
Adj magmatic 

magma chamber A reservoir of 
magma in the shallow part of the 
lithosphere (to a few km or tens of 
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kmX from which vokanic matari- 
ab are derived; the magma ha& 
a acended into crust from an 
unknown source. Syn: magma 
reservoir, 

ms tp emU c (mag-maf-ic) Of» per- 
taining to, or derived from mag- 
ma. Syn: orthotectic 
BUigiaatic differentiation The 
process of developing more than 
one type of igneous rock, in situ, 
from a common magma 
nuigatndc ore deposit An ore 
deposit formed by magmatic seg- 
pRzatwrj, generally in mafic rocks 
and layered intrusions, as crystals 
of metallic oxides or from an im- 
miscible sulfide liquid, 
magnintic segregation Oincentra- 
tion of crystals of a particular 
mineral (or minera'.s) in certmn 
pails of a magma durmg its cool- 
ing and crystallizaticm. Economi- 
cally valuable magmatic ore 
deposits arc formed in this way. 
Syn. segregation. 

magmatic stuping A process of 
magmatic emplacement or intru- 
sion that involves detachiug and 
csigulfing pieces of the country 
rock. The engulfed material pre- 
sumably sinks downward and/or 
is aastmilatecL See also: piecemeal 
stoping: ring-fracturt sloping. 
macninfiim Oi^'-ma-tism) 1. The 
development and movement of 
magma, and its solidificadoa to 
igneous rock. 2. The theory that 
much gnmite has formed through 
crystallization from magma rath- 
er than through grmitaation. 
See: magmaUsL 

mg^natist (mag'-nm-dst) A 


proponent of the theory of mag- 
matism. 

nw g urf a ciea (iniag'-na-fa'-cies) A 
major, oondnuous belt of depos- 
its, with similar lithdogic and pa- 
leontologic characters, that ex- 
tends obliquely across time planes 
or through several chrooortrati- 
graphic units It represojts a 
deposidonal environment that 
persisted with more or less shift- 
ing of geographic plaoement dur- 
ing time. Cf: parva/acia. Approx, 
syn; lithosome. Etymol' l.atin 
magna *‘grcaf\ f facies 
magnesia (mag-ng'-sta) Magnesi- 
um oxide, MgO. 

magnesian limestone (mag-ne'* 
Stan) A limestone that contains 
appreciable magnesiixm, e.g. one 
having at least 90% calcite and no 
more than 10% dolomite Cf: 
high«calcium limestone; dohmiuc 
limestone. 

magnerite (mag'-ne-sitel A white 
to gray mineral, MgCOs, general- 
ly fouiid as earthy masses or ir- 
regular veins. It is used m making 
refractory magnesia, 
magnet 1. Any body that orients 
itself in a definite c&ecdon when 
suspended in any magnetic field, 
such as that of the earth. 2. Any 
shaped mass of ferromagnetic 
material that has been perma- 
nently magnetized, 
magmittc bearing (mag-net'-k) A 
bearing measured dockwiae from 
magnetic north at the point of ob- 
servation. 

iiignaHr compaw An mstrument 
having a freely pivoted magnetic 
needle chat aligns with the €tfth*a 



magDetic fidd so that one end of 
the needle points to the magnetic 
north. Syn: compass, 
utagnetk declination The acu tc an* 
gle hetween the directions of the 
magnetic and geographic mendi* 
ans. 

magnetic dip magnetic inclination 
magnetic equator line on the 
surface of the carlb where the 
magnetic needle remains horizon- 
tal, i.e where the magnetic incli- 
nation (S zero Syn aclinic lint. 
magnetic field 1. The region of in- 
fluence of a magnetized bod> o 
m ciectnr current. 2. magnenc- 
field intensity 

magnetic-field intensity The 
exerted by the magnetic field on a 
magnetic material at a point in 
space Syn magnet i* mcig* 
netic' field strength 
magnetic-tield strength magn>^:tC’ 
field intensity. 

magnetic force 1 I he physical 
force experienced by a magnetic 
substance when placed in a mag- 
netic field or between magnetized 
bodies and dectnc currents. 2 A 
Donrecomnieoded syn. of magnet- 
ic-fieid intensity. 

magnetic inclinatkm 'Fbe angle at 
which magnetic-field lines dip. 
Syn: inclination: magnetic dip 
magnetic inteaalty magnetic-field 
intensity, 

nmgnetic merklinn magnetic north 
magnetic north The uncorrected 
direction indicated by the nortb- 
aeeking end of the needle of a 
magnetic compass; the northerly 
chrectioD of the magnetic meridi- 
an at any given point. Cf: true 


north, Syn: magnetic meridian. 
magaetfe polarity revenal geo- 
magnetic reversal 
magaetic pole Either of two areas 
near opposite ends of a magnet 
where the magnetic intensity is 
greatest. If a magnet is penmtted 
to rotate freely, one pole will 
point toward the earth's magnetic 
north pole; this is termed the posi- 
tive or north-seeking pole. The 
opposite pole is the negative or 
south-seeking pole 
magnetic prospecting A technique 
of applied geophysics* a survey is 
made with a magnetometer, on 
the grniuid or in the air, which 
yidds IcHcal variations, or anoma- 
lies, in magneUc-fleld intensity 
'fhese anomalies are mterpreti^ 
as to the depth size, shape, and 
maguetization of geologic fea- 
tures causing them 
magnetic pyrites pyrrhotite. 
magnetic reversal geomagnetic re- 
venal 

nta^netic storm A world-wide dis- 
tUiiiancc cf th«' earth's magnetic 
held, commonly with amplitude 
of 50 to 200 gammas. It generally 
lasts several days, and is thought 
to be caused by charged particles 
ejected by flares. Magnetic 
prospecting usually has to be sus- 
peaM during such periods, 
magnetic suaceptibil^ The ratio 
of induced magnetization to the 
strength of the magn^ field 
causing the magnetization. Syn: 
sasceptihility. 

(mag'-oet-inn) A class 
of friiysical phenomena associated 
with moving dectndty, including 
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nodule 


the mutual mechanical forces 
among magnets and electric cur* 
rents. 

magnetite (mag'-net-ite) A blacki 
isometric, strongly magnetic, 
opaque mineral of the spinel 
group, (Fe,M^Fc204. It often 
contains titanium oxide, and it 
constitutes an important ore of 
iron Magnetite is a very common 
and widely distributed accessory 
mineral in rocks of all kinds It 
also occurs as a heavy mineral in 
sands. 

magnetization (mag‘*ne-ti-7a'> 
tion) The magnetic moment per 
unit volume. The magnetization 
of a rock is the sum of its two 
types: induced magnetisaacm and 
remanent magnetization. Syn- 
volume magnetization 
magnetometer (mag*ne-tom'*e»ier) 
An instniment that measures the 
earth's magnetic field and its 
changes In ground pro.specting. 
It usually measures the vertical in- 
tensity; in airborne piospccliiig, 
the total intensity, 
magnetometry Measurement of 
the earth's magnetic tield. 
magnetosphere (mag-ne'-to- 
sphere) The ennhnes of the earth’s 
magnetic held, modified by influ- 
ence of the solar wind On the 
sunlit side, the magnetosphere is 
approximately hcmisphehcai, 
with a radius of about ten earth 
radii under quiet conditions; it 
may be compressed to about six 
earth radii by magnetic storms 
Opposite the sunlit side, the nuig* 


magaetoatriction (mag-ne'-to- 
stric’*1ion) Elastic strain or defor- 
mation accompanying magnetiza- 
tion. 

magnitude (mag'-ni-tude) earth- 
quake magnitude 
nudachite (mal'-a-chite [mal'-a- 
kite]) A bnght green mineral, Cu2 
C03(0H)2. It is a minor ore of 
copper and a common secondary 
mineral, associated with azunte, 
in the oxidized zone of coppcr-sul- 
fide deposits. It is used to make 
ornamental objects, 
malpais (mal'-pa-is) A term used in 
the southwestern lj.S«for a region 
of rough and barren Java flows. 
The connotation of the term var- 
ies according to the locality. Ety- 
moL: Spanish, mal pais, “bad 
land*'. 

Malthusian principle (Mal-thu'-ni- 
an) The concept that all animals, 
including man, potentially out- 
breed the food supply; conversely, 
the food supply is the pnmary 
limiting factor on population 
Thus, most populations, if al- 
lowed a free breeding range, 
maintain themselves at the point 
of starvation. 

mammal Any vertebrate of the 
class Mammalia; warm-blooded, 
clothed in hair, bringing forth 
their young alive and nursing 
ibcm Range, lurassic to present, 
mammillary (mam'-miMar-y) 
Forming smoothly rounded 
masses resembling breasts or por- 
tions of spheres. Said of the shape 
of some mioeral aggregates, as 
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An irregular potato-shaped mass 
of manganese-nch matenal that 
occurs 00 the ocean floor Where 
concentrated, these nodules have 
potential value owing to their 
content of manganese, cobalt, 
coppei. and nickel 
mangiiilte (man'-ga-nite) A gray 
to black v)fthorhombic mineral. 
MnOfOH) It IS an ore of man- 
ganese 

mantle ^xnan' tie) 1 The ztmc of 
the earth helow the cru*.t and 
above the core, it is divided into 
the upper mantle and the lower 
mantle, with a transition zc^oe be^ 
tween 2 reffoiitn nantle rvck 3 
rhat pan of the -s.xly wall in a 
moUusk or brachiopod that lines 
the shell and bears the shdUse 
cretmg glands 
mantle rock regolith 
raanto (man'-tv*) A flat -lying Ped- 
oed deposit either a sedimentary 
bed or a rcpla< em^^ii st^ata- 
bound oiebod> 1 t>mol Spanish 
“vein, stratum" 

map n A representation on a plane 
surface, at an established sc<de o! 
the physical featuies (naturali a: 
tificial, or both^ of a part or the 
whole of the earth’s surface, or of 
any desired surface oi subsurface 
area b> means of signs and sym- 
bols. with the means of oneiita- 
tion indicated — v To produce or 
prepare a map, or engage m a 
mapping operation 
map prnje^on 1 A network 
form^ by two intersecting sys- 
tems of lines, representing paraJ- 
Ids of latitude and mendians ot 


surface the whde or any part of 
the curved surface of the earth 2 
Any system by which a map pro- 
jection ts made, the process of 
trensfemng the outltoe of the 
earth’s surface features onto a 
plane 3 The mathematical con- 
cept of such a system 
map scale The ratio of the distance 
between two points on a map and 
the actual distance between the 
corresponding points oo^ the 
earth's surface Scale may bt ex- 
pressed as a representative frac- 
tion, eg “W2A000”, a verbal 
siatcment. e g " 1 inch ==: 1 mile", 
or a bar or line marked off in feet, 
miles, or kilometers Syn scale, 
marble (mar'-ble) 1 A meta- 
morpbic rock consistmg predomi- 
nantly of fine- to coarse-grained 
recrystallized calcile and/oi dolo- 
inite. 2 In ci>mnierce, ain crystal- 
lized carbonate rock, mdudmg 
^rue marble and certain t>pes of 
limestone (orr/K>mor6/e). that will 
take Kili&h and cau be used as 
art hiti/ rural or omamuilal 
stone i verd antique 
roarcasite (mar'-ca-site) A com- 
mon pale ydlow or gray ortho- 
rhombic mineral. FeS 2 . dimor- 
phous with pjntc It IS common 
as nodules and concieuons in 
sedimentary rocks 
mare (ma re) One of the several 
dark, low4ymg, levd, rdativdy 
fonooth, plams-like areas of con- 
siderable extent on the surface of 
tbemooo. bavmg fewer large era- 
ten than the highlands, andcom- 
posed of mafic or ultramafic vol- 
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from Galileo’s belief tbit they 
rcpvesented great seas ci water. 
PI: maria. 

ayure basfai A larger ai»proxiiDatdy 
circular or elliptical topographic 
depressioo to the lunar suifioe* 
filled or partly filled with mare 
matcfiai. 

marc material Dark, rcistivdy 
smooth, heavily cratered igneous 
rock, chiefly of mafic or ultrazna- 
fic compositioa, underlying the 
lunar mana. 

atare ridge wrinkle ridge: 
atargbial Hsiare (mar'-gin-a]) A 
fracture, bordenng an igneom in 
trusion, that has become filled 
with magma. 

marginal sea A semi-endosed sea 
adjacent to a oonti^ient, floored 
by submerged continental mass, 
maigjbukl trendi trench. 
amria Plural of mare. 
narfgram (mar'-^gram) A gnphic 
record of the rise and fall of the 
tide. 

atarine (ma-iineO Of, or belonging 
to. Of caused by the sea 
tnarine abrasion 1 . Erosionof a bed- 
rock suifaoe by the tfwuid-fro 
movements of an overlying layer 
of sand under the influeaoe of 
waves. 2. Eioskm of submaiine 
canyons by dowoslope movement 
of sediments under the influeaoe 
of gravity. 

mariae-baiit terrace A waw-^idit 
terrace produced by marine pro- 

BMrtot cava ass em 
marine snt plntform A wow cut 
platfbem proda c e d by mafine 


mart n e ent temee A syn. of nuh 
rine<ut pkttjorm. The term is to- 
ooDsisteot because a terrace is 
usually regarded as a coostnic- 
tumal tature. 

marine geology geological oceanog- 
raphy. 

amriiic terrace 1 . A narrow coastal 
stiip, formed of deposited maten- 
ai, slopbg gently seaward. 2. A 
nave-cur platform that has been 
exposed by uplift along a seacoast 
01 by lowering of sea level; an eU> 
vatod manne-cut bench. 3. A 
wave-cut platfom^ that merges 
Lot<» a wave built terrace. 
marine tranagreasioii transgression 
marker \. A itKk unit or strati- 
gra{^c feature that ts distinctive 
and ra'dly I'ocogai/xsrt over long 
distances, esp. to the subsurface, 
e.g. a bed or beds readily identi- 
fied ou arr dccinc log. S 3 m, mark- 
er bed, marker horizon 2. A layer 
that accounts for a charactensdc 
segment of a seismic-refracrion 
ome-distance curve and can be 
followed over reasonably exten- 
sive areas. 

marker bed 1 A geologic forma- 
tion servmg as a marker. 1 key 
bed 

marker horiaxm A marker repre- 
sented by a rock surfwe or strati- 
graphic level, such as a boundary 
bas^ on decuic or other me- 
chanicaUy recorded logs, that 
may serve to delineate lithostrati- 
graphie units. 

mmri An old term loosely applied 
to a vaii^ of materials, mostly 
onooosaiidai^ cmtliy depodts 



olixture of day and caldum car- 
bonate. usually tnduding shdl 
fragments and somedmes glauco- 
nite. It is iormed under mantic 
and esp. freshwater conditions. It 
has been used as a fertilizer for 
aad soils. Of: marlstone, 
marlatone 1. An indurated rock of 
about the same compositioa as 
mart, i.e. an earthy or impure ar- 
gdisoeous limestone. It has a 
blucky subconchoidaJ fracture, 
and IS less fissile than shale. 2. A 
lemi onginally applied to slightly 
magnesian calcareous mudstones 
or muddy limestones in the Green 
River Formation of the liinui Ba- 
sra Utah, but later applied to as- 
sociated rocks with a variety of 
lithologic characters. Abandon- 
ment of the term as used in the 
Uinta Basm has been mcom- 
meniied. 

mainh A saturated, poorly drained 
area, intermittently or perma- 
nently water-GOvered. having 
aquatic and grasslike vegetation, 
essentially without the formation 
of peat. Of: swamp; bog. Adj: 
paludal 

Marahall line (Mar'-shail) andesite 
tine. 

marsh gas Methane produced dur- 
ing the decay of vegetable sub- 
stances tn stagnant water 
marsupial (mar-su'-pi-al) A mem- 
ber of an orderof mamroals char- 
acterized by lack of placenta and 
consequent birth of young at a 
very immature state, with later 
development taking pl^ce in a 
speoaiued pouch. Examples: 
kaiigaroo; opossum. Cf: plaeen- 


taL 

martHe (mat'-tite) Hematite oc- 
curring in iron-black octahedral 
crystals psc ud omorphous after 
magnetite. 

maseoB (mas'-coo) A large-scale 
high-denaity lunai mass concen- 
tration below a ringed mare. Ety- 
mol: mass cann oentration. 
masaif (mas-sif) 1. A massive 
topographic and structural fea- 
ture, especially in an orogenic 
bdt. commonly formed of rocks 
more ngid than those of its sur- 
roundings. These rocks may be 
protnidiiig bodies of basement 
rocks, consolidated during earlier 
orogenies, or younger plutonic 
bodies Examptes are the crystal- 
line massifs of the Helvetic Alps, 
whose rocks were deformed main- 
ly during the Hercynian orogeny, 
long before the Alpine orogeny. 2. 
A mountainous mass or a group 
of connected heights, whether iso- 
lated or forming a part of a larger 
mountain system.— Etymol* 
French 

mawlve Cmas'-sive) 1 Said of rocks 
of any origin that are more or less 
homogeneous in texture or fabric, 
disi^aying an absence of flow lay- 
ering. foliation, deavage, joints, 
fissiliry. or thm bedding. 2. In 
rock mechanics, said of a durable 
rock th^t IS essentially isotropic 
and homogeneous and is free of 
fissures, bedding, and other pia- 
nai dtscontinusties 3. Said d a 
nunend that is physically isotrop- 
ic. 4. Said of a mbcral deposit, 
esp. of sulfides, characterized by a 
great conoentratioo of ore in one 
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place, as opposed to a disseminat- 
ed or veinlike deposit, 
massive sulfide dqmit Any mass 
of unusually abundant metallic 
sulfide minerals, e.g. a ku^ko 
deposit 

mass moveroent Unit downsiope 
movement of a portion of the land 
surface, as in creep, landslide, or 
slip 

mass spectrometer An mstrument 
for determining, usually by eleo 
tncal means, molecular weights 
and relative abundances of iso- 
topes wfibin compound, 
mass susceptibility Ma^^nettc sus- 
cepubility divided by densuy, the 
ratio of specific induced mugneti 
zation to the strcngtli of the mag- 
netic field. Syn: specific sustepth 
biiify. 

mass transport 1. The n\ovement 
of water, esp. its net transfer hv 
wave action in the direction of 
wave travel 2. I he carrying of 
inatenal in a moving medium — 
water, air, or »cc Pf- mass H«sf- 
ing 

mass wasting A general term for 
the downsiope movement of soil 
and rock materia! under the direct 
influence of gravity. Ihe debns 
removed is not earned within, on, 
or under another medium. Syn: 
downwasrtng; mass monument 
master Jojut (mas'-ter) A joint 
plane of greater-than -average ex- 
tent. 

mastodon (ma$'-to-don) One of a 
group of extinct, elephanthke 
manunals widely distributed in 
the Northern Hemisphere in the 
Oligocene and Plerstooene. It dif- 


fers from mammoths and other 
true elephants m that teeth are 
low-crowned, with closed roots 
matrix (ma'-trix) 1. The ground- 
mass of an Igneous rock. 2. The 
liner-grained material enclosing 
the larger grains in a sediment or 
sedimentary rock. 3. Ihc rock or 
sediment in which a fossil is em- 
bedded 4 A gemstone cut from a 
mineral and the surrounding rock 
material, e g. opal matrix. 5 A lo- 
cal term for the phosph.\re-bear- 
ing gravel in the land-pebble 
deposits of Flondt 
matterhom A sharp, hornlike or 
pyramid-shaped mountain some- 
what resembling the Matterhom, 
a peaV m the Pennine Alps, 
mature (ma-ture') 1 Pertaining to 
the stage of matunrv in the .ycle 
ofetosion 2 Said of a clastic sedi- 
ment that has cvoKcd from its 
rock by prixy^scs actmg 
over a long renod of time and 
with a high intensity; it is charac- 
tenzed by stable minerals and ab- 
sence of weatherahle materials 
Cf- immature, submature, 
mature soil zonal soil 
mature valley The valley of a 
stream that has developed to the 
stage of maturity, le a graded 
stream. 

maturity (xna-tu'-n-ty) I. The sec- 
ond of the three pnncipal stages 
of thecydeof erosion in the devel- 
opment of a landscape, inter- 
oriediate between youth and old 
age. It includes the period of max- 
imum topographic diversity, dur- 
ing which nearly all the gradatioo 
is aooompiished. Syn* topographic 
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maturity. 2. The stage in the 
development of a stream at which 
if reaches its maximum efficiency, 
having attained a profile of equi^ 
Hbfium and a velocity just suffi- 
aent to carry the sediment deliv* 
ered to it by tributaries. 3. A stage 
in the devdopment of a shordine 
that begins when a profile of equi* 
librium is attained and progresses 
to a smooth, regular shordine 
devoid of bays and headlands 4. 
The extent to which a clastic sedi- 
ment approaches the end product 
to which It is dnven by the pro- 
cesses that operate on it. See: 
maturity index. 

maturity index A measure of the 
progress of a clastic sediment in 
the direction of chemical or 
mineraiogic stability; e.g. a high 
ratio of alumina to soda, of quartz 
t(j feldspar, or of quartz 4- chert 
CO feldspar + rock fragments, in 
dicates a highly mature sediment, 
maximum (max'-i-mum) 1. A geo- 
physical anomaly with values 
greater than those in neighbonng 
areas, e.g. a gravity maximum. 2. 
point maximum. 3. glacial max- 
imum. 

M-diacontinuity (M'-dis-con-ti- 
nu'-i-ty) Syn. of Mohorovicic dis- 
continuity. Also spelled: M dis- 
continuity. 

mean An average of a series of val- 
ues; arithmetic mean. Cl: mode; 
median. 

meander (m^^'-der) n. One of a 
series of sinuous curves or loops 
in the course of a mature stream, 
produced as the stream swings 
from side to side in flowing across 


Its floodplain or shifts its course 
laterally toward the convex side 
of an original curve.— v. 1. To 
wind or turn in a sinuous course. 
2. To survey on or along a mean- 
der line. 

meander belt The zone along a val- 
ley floor across which a meander- 
ing stream shifts its channel from 
time to time; specif, the area of the 
flood plain induded between two 
lines drawn tangentially to the ex- 
treme limits of all fully developed 
meanders. It may be from 1 5 to 1 8 
times the width of the stream, 
meander core 1 The central hill 
enclosed by a meander. 2. cutoff 
spur 

meander cutoff Tlie shortened 
ebannd resulting when a stream 
cuts through a meander neck. 
meandering stream A mature 
stream winding freely on a broad 
flood plain. 

meander line A surveyed line, usu- 
ally irregular, but not a boundary 
line; :sp. a traverse of the margin 
or blink of a permanent natural 
body of water. 

meander lobe The more or less cle- 
vaied, tongue-shaped area of land 
enclosed within a stream mean- 
der 

meander neck Ihe narrow sinp of 
land befweeii adjacent loops of a 
meandenng stream, 
meander scar 1. flood-plain mean- 
der scar 2. A crescentic cut in a 
bluff or valley wall, produced by 
sideward cutting of a meani.,ering 
stream and indicating its former 
route. 

meander scroll 1 . One of a series of 
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aicwte ridget and trouclis 
fonned along the inner bank of a 
stream meander as the channel 
migrated laterally down-valley 
and toward the outer bank. 2. ax- 
bow lake. 

meander spur An undercut projec- 
tion of high land extendmg into 
the concave part of a meander, 
mean high water The average 
height of all the high waters re^ 
corded at a given place over a 19- 
year period or a ocmiputed equiva- 
lent period. Abbrev; MHW. 
mean low water The average heigh! 
of all the low waters recorded at 
a given place over a }9-year or 
computed equivalent periM. Ab* 
brev: MLW. 

anmn refractive indea 1 . The medi- 
an index of refraction for any 
crystalline substance, with varia- 
tion due to zoning 2. The median 
index of refraction in any mtero- 
crystalline substance tor which 
specific index values related to 
crystal directions are not determi- 
nable. 

mean sea level The average height 
of the surface of the sea for all 
stages of the tide over a 19-year 
period; sea levd midway between 
mean high water and mean low 
water. It is adopted as a datum 
j^ane, i.e. sea-kvel datum, for 
the measurement of elevatioos 
and depths Abbrev: MSL. Popu- 
lar syn; sea leyeL 
amtn stnm The algebraic avenge 
of Che three principal stresses. 
waaanred reaervat (mea'-sured) 
developed reserves. 

■wrlmirifal analysis (mp-chan'-i- 


cal) Detcrminatioo of the parti- 
de-iim distributioo of a soiL sedi- 
ment, or rock by screening, siev- 
ing, or other means of mechanical 
sqsaradoD. It is usually expressed 
in percentage by weight 61 porti- 
des within specific size hmits. 
mechanical twinning deformation 
twinning. 

mechanictl weathering The proc- 
ess of weathering by which frost 
action, salt-crystal growth- ab- 
sorption of water* and other 
physical processes break down a 
rock to fragmentSi involving no 
chemical change. CU chemical 
weathering. Syn: physical weath- 
ering; disintegration. 
medial moraine Une^-di-al) 1. An 
dongate moraine carried in or on 
the middle of a glacier and paral- 
Id to its ndes, usually formixl by 
the merging of Intend moraines 
bdow the junction of twocoalcac- 
ing valkqr gladers. 2. A moraine 
formed by glacial abrasion of a 
rodry protuberance near the mid- 
dle of a glacier, whose debris ap- 
pears at the giader surface in t^ 
ablation area. 3. The irregular 
ndge left behind in the middle of 
a giactal valley, when the giader 
on whicb it was fonned has disap- 
peared. 

median One^-di-an) The value of 
the middle item in a set of data 
arranged in rank order, if the set 
of data has an even number of 
items, the oicdian is the arithmet- 
ic mean of the middle two ranked 
items. Cf: mean: mode. 
nmdinn dinmrter An expresaian of 
the avenge partide size of a sedi- 



fflcot or rock* obtained graphical* 
ly by locating the diameter as* 
sodated with the midpoint of the 
particle-size distribution; the mid* 
dleniost diameter that is larger 
than 50% of the diameters in the 
distribution and smaller than the 
other 50%. 

nedieal geology (piod'-i-cal) The 
applicatioD of geology to medical 
and health problems* involving 
such subjects as the occurrence of 
loxic dements in unusual quanti- 
ties in parts of the earth's crust, 
the distribution of trace dements 
as related to nutrition, or the geo* 
graphic patterns of disease. The 
mescal syn. is **regiona] patholcv 
gy". See also: environmental geo- 
chemistry. 

Medinan (Me-di'*nan) Obsolete 
syn. of Alexandrian. 
meditcrraiiean (med*-i-ter-ra'*ne- 
an) n. mesogeosyncline. — adj. 
Said of a deep sea that is in or 
between coarinents and connects 
with the ocean by a narrow open- 
ing. 

MedltemuBean suite A major 
group of igneous rocks, character- 
ized by high potassium content 
This suat^ was so named because 
of the predominance of potassi- 
um-rich lavas around the Medi- 
terranean Sea; spedf. those of 
Vesuvius and Strombdi. Cf: At- 
lantic suite; Pacifie suite. 
mcdlnin hands (me*-di-um) In 
banded coal, vitrain bands from 
2.0 to 5.0 mm thick. Cf: thin 
bands thick bands; very thick 
bands. 

amdiiini-graiaed 1. Said of an igne- 


ous rock, and of its texture, in 
which tie individual crystals have 
an average diameter in the range 
of 1-5 mm (0.044).2 in.). 2 Said of 
a sedimentary rock, and of its tex- 
ture, in whidi the individual par- 
ticles have an average diameter in 
the range of 1/16 to 2 mm (62- 
2000 microns, or sand size). — ^The 
term is used in a relative sense to 
describe rocks that are ndther 
coarse-grained nor fine-grained. 
medimn-volatile bitumfnous coal 
(me'-di-um-vor-a-tile) Bitumi- 
nous coal, characteristtcaily ag- 
glomerating. that contains 23- 
31% volatile matter, analyzed on 
a dry, mineral-matter-free basis. 
Cf: high-volatile bituminous coal; 
low-volatile bituminous coal 
meendumm (meer'-scbaum) Mas- 
sive sepiolite Etymoi: German 
Meerschaum, **8ea froth**, 
mega- A prefix signifying **large** 
or ’‘great”. Syn: macro-, 
megihreeda (meg-a-brec'-da) A 
rock produced by collapse owing 
to sal. solution, containing blocks 
that are randomly oriented and 
invariably lodined at angles from 
6* to 25* and that range from a 
meter to more than 100 m in hori- 
zontal dimenskm. 2. A breoda 
containing individual blocks as 
much as 400 m long, devdoped 
downslope from large thrusts by 
gravitational sliding. It is partly 
tectonic and partly aeduDcatary 
in origin, coataintac blocks that 
are shattered but HOk rotated. — 
Cf: chaos. 

maggeydothiem Oneg-a-cy'-do- 
tbmi) A combination of related 
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cvclothems, or a cycle of cyckv 
thenis, such as m the Peimsylvani 
an of Kansas Also, a cvclothem 
on a large sealer compnsmg m*noi 
cyclothems 

megafauna fmeg'-a^fau-na) Ant- 
mals, living or fossil, that are 
large enough to be seen and stud> 
led wah the unaided eve 
raegaflora fnieg' a>flo>ra) Plants, 
living or fossil that are large 
enough to he seen and studied 
with the un iidtd eye 
oiegafo&sii (meg a fos stU Fosstis 
I hit are large enough to be seen 
with the unaided eye 
roeganpple (ineg'-a-np-ple) A 
•aige sand wave or ripplelike fca 
lurt having a wavelrigih grcatei 
than 1 in or a npple height greatei 
than 10 cm. formed in a subaque 
ous environment 

meggscopic (meg-a-scop' ir) Said 
)f an object or phenomenon or of 
ns cha» •icienstios, that can he ob- 
»>erved wth the unaided eve or 
with 1 hand lens Svn macrwjicj/i 
ic 

megashear imeg' a shear ^ A stnke 
slip fault with a hoiizontal dis 
plivinieni that exceeds signifi 
can K thickness of the >.rust 
megatictonics (me a a-lec-lon'- 

ics> 1 ht lei lonii s ot i he very large 
siiii.tuial tcjuiresiif the earth, or 
of the whole earth Cf new \zhbal 
i •ctonics 

W einzer unit (Mem' zer) permia 
hut tv CiteffiKteni 

meizoseismal (mei-ro-seis'-maP 
Pertaining to the maximum de^ 
stfuctive force of an eiirthquake 
melaniie (me-langeO A mappabie 


body of rock that includes frag 
ments and blocks of all sizes* both 
exotic and native* embedded in a 
fragmented and generally sheared 
matnx It may be an olistostromt 
of sedimentary ongin* or a tecton- 
ic melange Etvmol French, 
“mixture” Cf chaos 
melanic (me-!an'-ici melanocratic, 
melanocradc (meJ-i'-no-crat' ic> 
Dark-colored applied to igneous 
nxks containing more than bO'" 
mafic minerals Cf leucocrum 
mesin ratic Syn melanic 
mclilite (mel' i-lite^ A ?roup ot 
minerals of the general formula 
(Na.Ca) 2 fMg.Al» vSi.AI ),07 It 
consists of an isomorphous srv)*d- 
solution senes, and inav contain 
some »ron It Occurs as a comno- 
nent of certain recent basic vol 
canic rocks 

mellorite (rner-lnr-ite) fire^ia^ 
mineral 

meltn In petrology a I quid fused 
rock 

niemher A hthostratigraphic ui.tt 
of subordinate rank conipnsirg 
some specially develr)pcd part of a 
formation. It may be fo»mallv de- 
fined and named, informally 
named, or unnamed It is not 
necessarily m tppable. and a 
named member mav extend from 
one formation into another Ab- 
brev mbr Cf lentil, tongue 
mendip (men'-dip) A hill on a 
coastal plain which at one time 
was an offshore island 
Menunecian (Mer-a-mec'-i-an) 
Lower part of the lipper Missis- 
sippian of North Amenca 
MercaJU scale (Mer-car-li) An ar- 
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bitrary scale of earthquake inten- 
sity. ranging from I (detectable 
only in&lrumentally) to XTl (caus- 
ir« almost total destruction) It is 
named after Giuseppi MercaUi (d 
1914) the Italian geologist who 
devised It in 1902 Its adaptation 
to North Amencan conditions is 
Inown as the modified MercaUi 
scute 

Mercator projection <Mer-ca' tor) 
A map protection in which the 
equator is represented bv a 
straight line true to scale, the 
meridians by parallel straight 
lines perpendicular to the equator 
and equally spaced according to 
thu distance apart at the equa- 
loi» and the parallels by straight 
lines p^ipendKular f'* the mcndi> 
ans and the same length as the 
equator Thcr< is gieat disu»ftton 
of distances areas, and shapes in 
the polar regions Because anv 
line of constant directu u on the 
sphere is truly represented on the 
projection by a straight line, the 
Mercator projection is of ^rcat 
value in navigation and is used tor 
hydrographic cha'-ts and to plot 
irajectoncs of earth satellites in 
oblique o’-bits 

mercury (mer'-cu ry) A heavy, sil- 
ver-whitc to tin^white hexagonal 
mineral, the native metallic ele- 
ment Hg Ii IS the only metal thni 
IS liquid at ordinary temperatures 
Native mercury is found as mi- 
nute fluid globules aisseminatei' 
through cinnabar (the pniicipal 
ore of mercury) or deposited fiorr. 
the waters of certain hot spnngs 
but It IS unimportant as a source 


of the metal If usually contains 
small amounts of silver Mercury 
combines with most m*!als to 
form alloys or amalgams It is 
highly toxic i! breathed or ingest- 
ed Syn quicksilver 
mercury barometer A type of ha- 
ntncur that measures baromet- 
nc change by us cffecl on »hc mer- 
curv or othc liquid in a ll-shaped 
glass lube clostd 4*t one end, O 
aneroid haromeur 
meridian (me rd'-i-an) I An 
imaginary great circle on the sur- 
faci of the e:*rth parsing through 
the poles and perpondu ular to »he 
equator, connecting all jKiiiits of 
equal loreuude a m^nh south 
line of constant longitude 2 Any 
one of a senes of lines, cone- 
sponding to mendians drawn on 
a gloN* map, oi chart a? intervals 
dac north and south and num- 
bered accordiitg to the degree' of 
longitude cast or west from the 
prime iiendian Cf parallel 
mer'icevsiailiii*^ (nier v 
line) hypotry^i J/iuir 
merohedral (mus o-hc' dial) Said 
of c ysul clasbc*^ in a svstem ihe 
^enoal form of w)i<)i has only 
(me hall, one f urth or 
the 11 imber ul ^a'tr l fa es of 
the c( r*spondr*P foi »' a tht 
hoi( hedui* t\i i\k am 

rem Cf rc^artuhLti^'il S^n '-n 
sv*ryn{tru See also htmiOLdr^J 
ineroslome finer '-r sionn) Ary 
iquaMc arihrapod Inrlt nging to 
the ^.lass Mt'ostoniala. characier- 
t.e<l bv iht presence of one pair of 
pru»ral appcndapcs with three or 
fiur mints Cf iurvptend 
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MTOfnMMtrlc Oncr'-o-sym-met'- 
ric) merohedraL 

Mtt Onc^-sa [ina/*siip A table- 
Und; a flat-t^p^ mountain or 
plateau boundixi on at least one 
side by a steep cliff. Cf: butte 
Etymol: Spanish, **table**. 
neseta (me-se'-ta) 1. A small 
mesoL 2 l An extensive plateau, 
often with an uneven or eroded 
surface, forming the central 
physical feature of a region; e.g. 
the high, dissected tableland of 
the mtenor of Spam.— Etymol: 
Spanish, **ubieiand*’ 
mesh 1. One of the openings in a 
Steve or screen. The value of the 
mesb is usually given as the num- 
ber of openings per Unetr inch. 2. 
The unit component of patterned 
ground (excepting steps and 
stripes), e.g. circle, polygon, or in- 
termediate form. 

mesh texture A rock texture that is 
reticulate. 

meso- A prefix roeaniitg **middle*' 
mesocrmtic (mcs-o-crat'-ic) Com- 
posed of almost eqiuil amounts of 
light and dark constituents; ap- 
plied to Igneous rocks intermedi- 
ate in color between leucocratk 
and mekmocratk, and containing 
30% to about bS% of mafic miner- 
als. 

mesoerystaiiiiie (mes-o-crys'-tal- 
line) Said of the texture of a rock 
consisting of crystals intermedi- 
ate in size between those of a mi- 
cfoerystaUine and a macrocrystal- 
line rock ; also, said of a rock with 
such a texture. 

meaogene (m^'-o-gene) Said of a 
mineral deposit or ennehment of 


mingled hypogene and supergerte 
solutiotts; also, said of such solu- 
ttoDS and eovironment. 
amsogeogyncliBe (mes'-o-ge'-o- 
syn'-dine) A geosynciine between 
two continents and reoeiving elas- 
tics from both of them. Syn: medh 
terranean, 

mea o norm (mes'-o-norm) 

Theoretical calculation of miner- 
als in metamofphic rocks of the 
mesoxone as in^cated by chemi- 
cal analyses. Cf: catanomt: epi- 
norm. 

nmaopelagle Oidh-o-pe-lag'-ic) 
Pertaining to the pelagic envir<:m- 
ment of the ocean between 100 
and SOO fathoms. Cf: epipelagic. 
meaoaiderlte (mes-o-sid'-er-ite) A 
stony-iron meteorite m which the 
silicates are mainly pyroxene and 
calcic plagiodase. Mesosidentes 
often appear to be breccias made 
up of fragments of widdy differ- 
ent chemical and mineralogical 
compositiofi, in a nickd-iroo ma- 
trix. Olivine is sometimes present. 
Syn* gmhamite 

meaocharami (mes'-o-tber'-mal) 1 
Said of a hydrothenna] mineral 
deposit formed at considerable 
depth and in the temperature 
range of 20(r-300*C; alsa said of 
that environment Cf: hypother- 
mat epithermaL 2. Said of an or- 
ganism that prefers moderate 
temperaturea. 3. Pertatning to a 
dimate characterized by moder- 
ate temperature. 

Mesozoic (Mcs-o-zo'-ic) An era of 
geologic time, from the end of the 
Paleozoic to the beguming of the 
Cenozoic, or from about 225 to 
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about 65 miUioo yean ago; ilaQ> 
the rocks formed during that ent 
It indndes the Triaaaic* Jurassic, 
and Cretaceous periods. See also: 
agfi of reptiks. 

mesiMUMie (mes'-o-axme) The inter- 
mediate depth zone of metanuM*- 
phism, chanicterizied by tempera- 
tures of 30(r-S0(rCand moderate 
hydrostatic pressure and sheartng 
stress Cf; kaUuone; epizone, 
meta-anthradto (met-a-an^-thra- 
cite) Coal having a fixed-carbon 
•'ontent of 9S% or mor^ the high- 
est rank of anthracite, 
metabentonite (mei-^iben'-ton-ite) 
Metamorphosed, altered, or 
somewhat indurated bentonite, 
characterized by day minerela 
(esp. illite) that no longer have the 
property of absorbing or adsorb- 
ing large quantities of water. The 
term has been apfdied to certain 
Ordovidan days of the Appala- 
chian region and upper KGssissip- 
pt River valley. Sre also: potaai- 
um bentonite. 

metaeryil (met'-a-cryst) A large 
crystal devdoped in a meu- 
morphic rock by recrystallization, 
such as garnet or staurotite in 
mioa achist Syn: porphprobUtsL 
nwlal (met'-al) 1. Any of adassof 
chemical dcmenta. as iron, gold, 
aluminum, etc., generally charac- 
terized by ductility, malleability, 
lusler, and oooductivity of beat 
and electridty. 2. In the older geo- 
loi^ htcrature, a now obadele 
term for any hard rock. It snr- 
vivtt in the tom rood rnemL 
■ntailwninn Qmrt a Hm^-m-on) 
The horaootal layer of A thennal- 


ly stratified lake in which the tem- 
perature decreases rapidly with 
depth. The metalimnion lies be- 
tween the qpUimnion and the 
hypodmnion, and tndudes the 
thmodme. 

metallie (me-tal'-lic) 1. Pertaining 
to a metal. 2. Said of a type of 
luster that is characteristic of met- 
als. Cf: mmmetallk; submetallk 
luster. 

metallileroua (me-tal-lif-er-ous) 
Metal-bearing, spmf., pertaming 
to a mineral deposit from which a 
metal or metals can be extracted 
by metallurgical processes. 
metaUogeaetic province (me-taJ'- 
lo-go-net'-ic) metaihgenk ptwh 
ince. 

metailogeiilc epoch (me-tal-lo- 
gen'-ic) A unit of geologic time 
favorable for the depodtioii of 
oies. or characterized by a par- 
ticiilar assemblage of minoal 
deposits. Several metallogenic 
epochs may be represented within 
a single area, or metaihgenk pro^ 
ince 

metallogenic provlnee An area 
characterized by a particular as- 
semblage of mineral deporits, or 
by one or more characteristic 
types of mineralizatioii. A metal- 
logenic provinoe may have had 
more than OIK cpisede of mineral- 
iatioau or metaihgenk epoch 
Syn: memthgenetk peofinea 
nmlalloiiny One-tal-log'-e-ny) Tlie 
study of *the g eneri s of muMral 
dqporits, with empharis on their 
rdationiliip in space and rime to 
regional pet m g n i p hfc and tectou- 
ae ieatttfoi of the earth'h crust 
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Atij merallogentc 
mctal)uru> (nicT'-dl-lur-gy in TS 
nicl*:il ’lu»’-e\ m Dntatn) The 
V k-nv.'»* anj ait of st*patatmg met 
aK f'om theif t>i*s aiu* prepaniig 
lb b> smelttng and 

metaliiminous ^met-a lu'-ini-nou^) 
In t!ie Sliand dabsificdlioii of 
Igneous nxrks, i division ernb^ac- 
11117 thow i.x-ks III which the 
111 ilefiiU'^ proportion ot alumi- 
num osiik IS greater than that of 
sodium and fAiiassiaiii omdes 
Combined but generaliv less than 
that it sodium, potassium, and 
LjUivini (‘Kides combined Cf 
/V roAu/."n peraluminou\ 

\uh\iUit'*uno r 

inetamiit (mcM’-.i-inu t) Said h 
numral amlaonne radio .tive 
demcnis in which sanous degiecs 
ui lattice disriipli<»r< have taken 
t'la^ c us a icsull iif ot'iiaMon dain> 
ag( white Its tai'iiial external 
moiphoU»g> has oeen rctanuM 
\ Mniples viCLUi in ziuon, ihonte 
iiiid several other minerals 
mctamorphic tmet-a rnor'-phic' 
adj Pertaining to the process of 
iiictamorphism or to its results 
n \ meunwf'phic nKk 
metamorphic differentiation A 
collective term for The vanous 
processes b> which minerals or 
mineral assemblages aie locally 
segregated from an initially uni- 
form parent rock during meta- 
morphism, e.g. garnet porphyro- 
blasts in fine-grauied mica sebsi. 
metamorphic fades A set of meta* 
morphic rocks charactenzed by 
particular mineral assoaations. 


indicating ongin under restricted 
temperature-pressure conditions. 
Syn mineral facies, 
metamorphic grade The intensity 
of metamorphism, measured by 
the degree of difference between 
the parent rock and the meta- 
morphic rock It mdicates m a 
general > ay the P-T environment 
or ^ .s in which the metamor- 
phisni took, place For example, 
conversion of shale to slate or 
phylliie* would be low-grade 
metamor phism, whereas its con- 
tinued alteration to a gamet-sil- 
iimamtc schist would be high- 
grade metamorphi.sifi Syn: meta- 
morphic rank 

metamorphic rank metamorphic 

grade. 

metamorphic rock Any rock 
oenvcii from pre-existing rocks 
h> iniiieralogicah chemic^, and/ 
oi structural changes essentially 
in the solid state, in response to 
marked changes in temperature, 
piessure, sheanng stress, and 
chenucal environment, generally 
at depth in the earth's crust, 
metaraorphism (met-a-mor'- 
phism) The mineralogical, chemi- 
cal. and structural adjustment of 
solid rocks to physical and chemi- 
cal conditions imposed at depth 
below the surface zones of weath- 
enng and cemeotation, which dif- 
fer from the conditions under 
which the rocks originated. See 
also, contact metamorphism: dy- 
namic metamorphism; thermal 
metamorphism. 

metaquartadCc (met-a-quartz'-ite) 
A quartate formed by meta- 
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meteorite 


morpiiic recrystallization » as dis- 
tinguished from an orthoquartzite. 
whose crystalline nature is of dia- 
genetic origin. 

metasediment (met-a-sed'-i-ment) 
A >^dimcnt or sedimentary rock 
that shows evidence of having 
been subjected to metamorphisni 
metasomatic (met'-a-so-mat'-ic) 
Pertaining to the process of 
metasomatism and to its results 
The term is especially used in con- 
nection with the ongin of ore 
deposits 

metasomatism (met-a-som'-a- 
hsm) The process of practically 
simultaneous capillary solution 
and deposition by which a new 
mineral may grow in the body of 
an old mineral or mineral aggre- 
gate. The presence of interstitial, 
chemically acuve pore liquids or 
gases contained within the rock 
body or introduced from external 
purees are essential for the proc- 
ess, which often, though not 
necessanly, occurs at constant 
volume with little disturbance of 
textural or structural features. Cf: 
pyrometasomattsm. Syn: replace- 
ment 

metaaomatite (met-a-som'-a-Ute) 
A rock that has undergone 
metasomatism. 

metastable (met-a-sta'-ble) 1. Said 
of a phase that is stable with re- 
spect to small disturbances but 
that Is capable of reaction with 
evolution of energy if sufRdeotly 
disturbed. 2 Said of a phase that 
exists in the temperature range in 
which another phaac of lower va- 
por pressure is stable. 


metastasis (mc-tas'-la-sis) metas- 
tcisy. 

meta.stasy (mc-tas'-ta-sy) Lateral 
adjustments of the earth's crust, 
as opposed to vertical movements 
(isostasy) Syn metastasis. 
metavolcanics (met'-a-vol-can' ics) 
An infoimaJ term for volcanic 
rocks that show evidence of hav- 
ing been subjected to metamor- 
phism 

Metazoa (Met-a-zo'-a) llir large 
group of muhicellular anima.ls in 
which the cells are arranged in 
two layers in the embryonic gas- 
trula stage 

meteor (me'-te-or) t The visible 
streak of light resulting from the 
entry into the atmosphere of a sol- 
id particle from space 2. Any 
relatively small fragment of solid 
material assoaated with a meteor 
and made luminous as a result of 
fnction dunng its passage 
through the earth's atmosphere; a 
meteoroid. Syn. shooting star. 
meteor crater meteorite crater. 
meteoric (me-te-or'-ic) I Of or 
relating to meteors 2. Pertaining 
to or derived from the earth's at- 
mosphere, e g, meU*onc water. 
meteoric water Water that occurs 
in or 18 derived from the atmos- 
pbere. 

meteorite (roe^-te-or-ite) Any solid 
object frism interplanetary space 
that has fallen to the earth's sur- 
face without bong vaporized by 
frictional heating during its pas- 
sage through the atmosphere; a 
stony or metallic object large 
enough to reach the ground. Most 
metnoriles are bdieyed to be frag- 
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meats of asteroids and to consist 
of primitive solid matter similar 
to that from which the earth was 
originally formed. Adj: meteorit- 
k. 

meteorite crater An impact crater 
formed by the falling of a large 
meteorite onto a surface; e.g. Bar- 
ringer Crater (Meteor Crater) in 
Coconino County, Ariz., and 
Cliubb Crater in Quebec, Canada. 
Syn: meteor crater. 
meteorology (me'-te-o-rol'-o-gy) 
The scicaoe dealing with the at- 
mosphere and its phenomena, 
espe^ly as they relate to weath- 
er forecasting. 

methane (meth'-ane) A colorless 
odorless inflammable gas. the 
simplest paraffin hydrocarbon, 
formula CHs- It is the principal 
constituent of natural gas and is 
also found associated with crude 
oil. See also: marsh gas: firedamp. 
SMthylene iodide (metb'-yl-ene) A 
liquid compound, CH 2 l 2 > that is 
used as a heavy liquid: its spedBc 
gravity is 3.33. 

mgd Millions of gallons per, day. 
The abbreviation is commonly 
used to express rate of flow. 
MHW mean high water. 
miaiolitic (mi'-a-ro-ht'-ic) A term 
applied to small irregular cavities 
to igneous rocks, esp. **granites*% 
into wbidi crystals of the rock- 
forming mine^ protrude; per- 
taming to such cavities or a rock 
oontaming them. 

mka 1. A group of monodime 
nunenUs of the general formnla 
(K,Na.Ca) (MfrFe^AI> 2 . 3 ( Ai, 
Si)^id(OHJ)> It consists of 


complex phylhsiUcam with per- 
fect basal cleavage^ which split 
into thin elastic laminae and 
range from colorless to black. 
Micas are prominent rock-form- 
ing constituents of igneous and 
metamorphic rocks. Sheet mus zxy 
vite is U8^ in dectric insulators, 
and ground mica in paint and as 
a dusting agent. Syn: isinglass. 2. 
Any mineral of the mica group, 
esp. muscovite, biodte, iepidolite, 
phlogopite, and seriate, 
mica book A crystal of mica, usu- 
ally large and irregular. It is so 
named because of* the resem- 
blanoe of its deavage plates to the 
leaves of a book, 
micaceona (mi-ca'-ceous) 1. Con- 
sisting of, containing, or pertam- 
ing to mica; e.g. a ^‘micaceous 
sediment’*. 2. Rescmblmg mica; 
€.g. a “micaceous minera]** capa- 
ble of btiog easily split into thin 
sheets, or a “micaceous luster**, 
mkrite Onic'-rite) 1 A descriptive 
term for the semiopaque crystal- 
line matrix of limestones, consist- 
ing of chemically precipitated car- 
bonate mud with crystals less 
than 4 microns in diameter, and 
interpreted as a lithified ooze. The 
term is now commonly used in a 
descriptive sense without genetic 
implicatioii. Mkrite is finer-tex- 
tured than aparise. 2. A limestone 
with lem Uum 1% aUochems and 
consisting dommantly of mkrite 
matrix; e.g. hthognakic limesfone. 
mieru* A pr^ meaning “siiiall“. 
When modifying a rock name, it 
signifies fine-gramed hypabyataL 
aain ^'mkrogranik’*. motro-. 



aricrodiM (au'-cro-cUne) A white, 
gray, brick-red, or green mmeial 
of the alkafi feldspar gitmp: KAl- 
SisOg. It is the fully ordcsad, tri- 
cliuic modification of potasshim 
feldspar and is diinorphoiis with 
orthodase, being stable at tower 
temperatures; it usually oontaios 
sodium in minor amounts Micro- 
dine is a common rock-forming 
mineral of granitic rocks and peg- 
matites, and is often secondary 
after orthodase. It is generally 
rharacterized by cioss-batch 
twmning. 

microcoquina (mi'-cro-co-qui'-na 
[mi'-cro-ko-kee'-na]) 1. A detrital 
limestone composed wholly or 
chiefly of weakly cemented shell 
deiritus of sand size (2 mm in 
diameter) or less. 2. A variety of 
chalk. — Cf: coquina. 
rakrocrystalliiie (mi'-cro-crys'-tal- 
Ime) Said of the testuie of a rock 
coDststiog of crystals that are visi- 
ble only under the microscope; 
also, said of a rock with such a 
texture. Cf: cryptocrystalHne. See 
also: macrocrystalline; mesoerys- 
talline. 

ndcroefolutfon (mi'-cro-ev-o-lu'- 
tion) 1. The evolution or origin of 
species, as contrasted to that of 
higher taxa. 2. Evolution tiiat oc- 
curs within a continuous popula- 
tion but does not result in the 
devdopment of genetic disoon- 
tinuiti^ the dianget, hrou^ 
about by selective aocumulatioD 
of minute variations, are thought 
to be dnefly responsibie for evo- 
lutionary diflBreatiatioo.— Cf: 
maenmohokm, from ududi it 


probably differs only in degree. 
■dc roia h rk (nii-cro-ial/-ric) The 
fabric of a rock as seen under the 
microsoope. 

mfcrofhdes (mi-cro-fii'-cies) Those 
distinctive aspects of a sedimeii- 
tary rock that are visible and 
identifiable only under the micro- 
scope Qow-power magnification). 
mfcrofMuui Oni-cro-fau'-na) Liv- 
ing or fossil animals too small to 
be seen with the unaided eye. Cf : 
microflora; megqfauna. 
nticraflora (mi-cro-flo'-ra) Uving 
or fossil plants too small to be 
seen with the unaided eye. llie 
term is commonly misapplied to 
the mierofmil remains of higher 
plants. Cf: microfauna; mega- 
flora. 

nicrofdesil (mi-cro-fos'-ril) A fos- 
sil too small to be studied without 
the aid of a microscope, e.g. an 
invertebrate such ma/qraminijer 
or an ostraeode It may be the re- 
mains of a microscopic organism 
or a part of a larger organism. Cf; 
macrofossil* nannofimL 
nticrogrannlar (mi-cro-gran'-u-lar) 
1. Said of the texture of a micro- 
crystalline xcnomorphic igneous 
rock; also, said of a rock with 
such a texture. 2. Said of the tex- 
ture of a carbonate sedimentary 
rock wherein the partides are 
mostly lOtodOmicroiitindianifr* 
ter and are well sorted, and finer 
day-siaed matrix is absent; alscK 
81 ^ of a rode with such a texture. 
% Said of a foramiiiiierel wall 
nmOrn of minutc caldte csysSsds. 
^eralile(utt'<fD4ite)l.Ainicfo- 
soopk crytid that iNdafiaei fight 
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and has some deienninable opti- 
cal properties. 2. An isoinetric 
mineral of the pyrochlore group 
that occurs in pegmatites and 
constitutes an ore of tantalum, 
microlitic (mi-cro*litMc) Said of 
the texture of a porphyntic igne 
ous rock in which the groundmass 
is composed of an aggregate of 
differently oriented or parallel mi- 
CTolites in glassy or cryptocrystal- 
line interstitial material. 

Microlog (Mi'-cro-log) Trade 
name for a weU log designed to 
measure the resistivity of a small 
volume of rock next to the bore- 
hole. Response is dominated by 
the presence of drilling mud 
caked on the walls of the hole, 
which causes separation between 
otherwise virtually coinadent 
curves and thus indicates porous 
zones. 

microBMtaorite (mi-cro-me'-te-or- 
ite) A meteorite particle with a 
diameter generally less than a mil- 
limeter. so small that it undergoes 
atmospheric entry without vapo- 
rizing or becoming intensely heat- 
ed and hence without disintegra- 
tion. 

micropaleoBtology (mi'-cro-pa'-ie- 
oo-tor-o-gy) The study of fossils 
too small to be observed without 
the aid of a microscope^ the study 
of microfossils. 

odcropeithite (mi-cro-pertb'-ite) A 
fme>grained intergrowtb of potas- 
sic and sodic feldspar in which the 
lamellae (5-100 microns wide) are 
visible only with the aid of the 
microscope. Cf: crypiaperthite. 
micropliolograph (mi-cro-pho'-to- 


graph) A less-preferred syn. of 
photomicrograpk 

microphyrlc (mi-cro-phyr'-ic) Said 
of t^ texture of a porphyntic 
igneous rock in which the pheoo- 
crysts are of microsco|w size, i.e. 
their longest dimension does not 
exceed 0.2 mm; also, said of a 
rock having such texture. Syn: mi- 
cfoporphyritic, 

microplaiiktoii (mi-cro-plank'-ton) 
Plankton ranging in size from 60 
microns to 1 millimeter, including 
most phytoplankton, 
micropoikilitic (mi'-cro-poi-ki-lit'- 
ic) Said of the poikiluic texture of 
an Igneous rock that can be distin- 
guished only with the aid of a mi- 
croscope; also, said of a rock hav- 
ing such texture. 

microporphyritic (mi'-cro-por* 
phy-rit'-ic) microphyric 
microacopk (mi-cro-scop'-ic) 1. 
Said of an object or phenomenon 
or of Its characteristics that can- 
not be observed without the aid of 
a microscope. 2. Of or pertainmg 
to a microscope. 

microaeism (mi'-cro-seism) A col- 
lective term for small motions in 
the earth chat are unrelated to an 
earthquake and that have a period 
of 1.0-9.0 sec. They are cau^ by 
a vanety of natural and artificial 
agents, e.g. wind or strong ocean 
waves. 

microstnictiire (mi'-cro-stnic- 
cure) 1. The internal structure and 
character of plant and animal tis- 
sues, esp. skeletal tissues, as re- 
vealed by the microscope. 2. 
Structural features of rocks that 
cah bedisoenied only with the aid 
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of the microscope. 
mlcroftyloUte (m-<:ro-sty'-lo-lite) 
A stylolite 10 which the relief 
along the surface is less than a 
milltmeter. such as one indicating 
differential solution between two 
mineral grams. 

microtectonks (mi'-cro-tco-ton'- 
ks) A syn. of structural petrohgy^ 
Mid-Atiantie ridge That part of 
the mid-oceanic ridge that ex- 
tends through the North and 
South Atlantic Oceans, 
middle Pertaining to a segment of 
tune intermediate between early 
and late, or to rocks or strata in- 
termediate between lower and up- 
per The adjective is applied to 
the name of a system, series, or 
stage, or to the corresponding era, 
period, or epoch; e.g. rocks of a 
Middle Jurassic batholith were 
formed in Middle Jurassic time 
The initial letter of the temi is 
capitalized to indicate a formal 
subdivision (e.g “Middle Devoni- 
an*’) and is lowercased to indicau; 
an mformal subdivision (“nuddle 
Miocene”). 

mid-oceanic ridge (mid*-o-ce-an'- 
ic) A oontmuoos median moun- 
tain range extending through the 
North and South Atlantic 
Oceans, the Indian Ocean, and 
the South Pacific Ocean. It is a 
broad, fractured swell, seismicaliy 
active, with a central rift valley 
and nigged topography; it is 1-3 
km in elevation, about 1500 km in 
width, and over 94,000 km tn 
length. According to the hypothe- 
sis of sea-floor spreading, the 
mid-ooeanic ridge is the source of 


new crustal material. See also: rift 
valley: sea-floor ^rreading, Syn: 
mid-ocean rise; mid-ocean ridge. 
mid-ocean ridge mid-oceank ridge. 
raid-ocean rift rift valley, 
mid-ocean rise mid-oceanic ridge. 
migm Cmig -ma) Mobile, or po- 
tendallv mobile, mixture <d solid 
rock material and magma, the 
magma havmg been injected into 
or melted out of the rock material. 
Etymol: Greek. ’Tnixtuie”. 
migmatite (mig:*-ina-titc) A rock 
composed of igneous or igneous- 
appeanng and/or metamorphic 
materials, which are generally dis- 
tinguishable megascopically. 
migratioD (mi-gra'-tion) 1. The 
movement of oil and gas from 
Cheu source beds through perme- 
able formauons into reservoir 
rocks. 2. The process by which 
events on a reflection seismogram 
are mapped in an approximation 
of thar true spatial positions. 3. 
Tlie movement of the crest of a 
divide away from an actively 
eroding stream on a steep slope 
toward a weaker stream on a 
genii. ** slope. 4. The slow down- 
stream shifting of a system of 
meanders, accompanied by en- 
largement of the curves and wid- 
ening of the meander bdt. 5. The 
movement of a dune by the oon- 
ttnued transier of sand from its 
wiudward to its leeward side. 6 A 
broBc^ tj-rm for the movements of 
plants and animals from one place 
to another ovor long periods of 
time. 

military geology (mi]*-i-tar-y) 
Those branches of the earth 
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• ci c oces, cgpegaDy geoinon^^ 
gy* soil scicnoe. and dima^ogy. 
that are applied to such military 
coiioenis as terrain analysis, wa- 
ter supply, croas-oountry move* 
ment, locatioo of constructioii 
materials, and the buildins of 
roads and airfields. 

Miller iadkca A set of three or 
four symbob Qetters or integers) 
used to defme the orientation of a 
costal face or internal crystal 
plane. The indices are detemdned 
by expressing, in terms of lattice 
constants, the reciprocals of the 
intercepts i>f the hist or plane on 
the 3 crystallographic a^es, and 
reducing (clearing fractions) if 
necessary to the lowest intcgen 
retaining the same ratio. When 
the exact intercepts are unknown, 
the general symbol (AtA:/) is used 
for the mdices, whet e h* k, and / 
are respectively the reciprocals (A 
rational but undefined intercepts 
along the a, and c crystallo- 
graphic axes. In the hexagonal 
system, the Miller indices are 
(kkJll 

adllidairey (nu)'*'li-dar-cy) The ow- 
tomary unit of measurement of 
fluid penneabiliiy, equivaksot to 
0.(101 darcjjf, Abbrev; md. 
mtlHgil (mil'-li-gai) A unit of no- 
oderation used with gravity meaa- 
uremcots; 10-^ gal » }(y%/seo2, 
Abbrev: mgal. 

mflH^ oiu An oie that needs 
prdiniinary tmtment before it is 
of a sttffiomatly hlglk grade to be 
aooeptabk for ddpmeat or mar- 
ket. 


used in the NW U.S. for one of 
numerous low, drcular or oval 
domes composed of unstratlfied 
gravelly silt and sod material, 
buflt on gfodai outwash on a ho^ 
Mnalhw landscape; the basal 
duaotktf ranges from 3 m to more 
than 30 m, and the height from 30 
cmtoabout2m The mounds are 
probably hnflt by pocket gophers. 
Named after the Mima Prairie in 
westmi Washington State. Cf. 
pimpie mauruL 

niiiietic (mi-met'-ic) 1. Said of an 
organism that exhibits a similari- 
ty with its surroundiogs, as a 
mams of concealment or proteo 
tioa 2. Said of a twinned or mal- 
formed crystal that appears to 
have a higher grade of symmetry 
than it actually hat. 3. Said of a 
tectomte whose fabric reflects and 
IS tnfluenoed by pre>-exiatuig 
anisotropb structure; also, said of 
the fabric itsdf. 

Miodd (Min'-dd) The second of 
foui dassicnl giaciatioiis in 
Europe, above Oiinz, bdow Riga. 
Miadel-Rias The tenn applied tn 
the Alps to the second ckssicBl 
intergliicial stage of the PIcisuy 
oeoe Epoch, after the Mindd gla- 
cial stage and before the Risa. 
mine n. 1. An tinderground exca- 
vatfon for the cxtracika of miner- 
al deponta, in contrast to siufidal 
eamavdioiis such as quarries. The 
term ia also applied to varioua 
types opeo-pit worldngs. 2. The 
ana or propoty of a mmcnl 
dep^ that is bdng excavated; a 

and extiaot mtn^ dqMwta or 



building stone 

minera! (min*-er-al} 1 A naturally 
oocomng inorganic element or 
compound having an orderly in- 
ternal structure and charactenstK 
ctteimcal composition, crystal 
form, and physical properues 
Those who include the require 
rnent of crystalline fonn «n tlu 
definitioo would considu' an 
amorphous compound such cs 
opal to he a mmeralmd 2 \riv 
naturally formed inorganic mat^ 
nal, 1 e a member of rhe mineral 
kingdom as opposed to the plant 
and animal kingdoms 
mlaeral deponilt A mass of natural 
Iv occurring mimi a! maien^i rg 
metal ores or nonnietalhc miner 
als, usually of economic value, 
without regard to mode of ongin 
Accumulations of coal and pc* 
troieum may oi may be in 
duded, usage s^jo»iId be defined r 
cont<*xl 

mineral facies 1 metart^rp^u fi 
net 2 Rocks of <iny ongm wliosi 
constituents hwe Vm frnre^* 
within the liinUs of a pres^ • re 
temperature range ucd 

by the stabihtv of certain index 
minerals 

mineral filler A finely pUvenzed 
inert mmeral or f«)cV that r in 
eluded in a manufactured prod 
t g paper, nibbei . and plas 
tics, to impart certain useful prop 
. oes, suc^ as hardness, smooio- 
ness, or strength Common 
mmeral fUlers include asbestos 
kaolin, and talc 

mliienilinitfcm (mtn'-er al-i-za - 
tioo) I The process by which « 


valuable mineral or minerals are 
mtroduced into a rock, resulting 
m a potential or actual ore depos- 
it It 18 a general tenn and in- 
cludes various types, e g fissure 
fillmg, impregnation, replace 
ment 2 A process of fossilizadon 
tn which the organic components 
are replaced by inorganic materi- 
al 

mineralize (mm'-er-al-ize^ To con 
vert to a mineral substance; to im- 
pregnate with mmeral material 
The term ix applied to the proc- 
cs&e* of ore formation and also 
r«> the process of fossilization 
mineralizer (miu'-ef al-iz cr) 1 A 
gas or Huid that dissolves, re 
cetves by fractionation, trans- 
pon^ and piecipitatea ore mm- 
'^rals A niineralizer is typically 
aqueous, with vanous hyperfusi 
gas^ fC02, CH4, H2S, Hn, 
vmplc loas (H HS O K, Na, 
Ca) complex 10ns fesp <hlondc 
completes), and dissolved ba&e 
and pi-^-ious metals 2 A ga& that 
' ed ID & magma and that 

aids m ,he amcent^ ition. traos 
port and precipitation of certain 
mmuals and in the development 
of certain textures as it is released 
from the magma by decreasmg 
temperature and or pressure Cf 
fugitive co^ituent volatile com 
ponent 

miiiendogical phase rule (mm'-er- 
al-og'-i-^) Goldschmuit*:^ phase 
rule. 

ndneniorgy (mm‘^-al'-o-gy) The 
study of minerals formatioo, oe* 
(nirrence, properties, compos^' 
non, and classihcation Adj 
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mispickel 


eraiogicai 

mlner^id (inin*-er-aJ-oidi A 
naturally occurntig, usually inor 
gaiuc substance that is not con- 
sidered to be a mineral because it 
IS amorphous and thus Lu ks char- 
actensnc crystal form eg opal 
mineral resources resources. 
miiieral spring A sprmg whose wa- 
ter contains enough nitneraJ mat- 
ter to give tt a definite taste, in 
companson to ordinarv drinking 
water, cap if the taste is uc pleas 
ant or if the water ts regarded as 
having therapeutic value 
mineral water ^Vater th^il contain 
niturally or artihaaliy supplied 
mineml salts oi gases (e g utrbon 
dioxide ; 

mineral wool A genenc tenr for 
felted or matted fibers manufac 
lured by blowing or spinmrg 
threads of molten rock, slag, or 
glass rhe niatmaJ is used tor 
thermal losubtion Syn ruck 
wool 

minimum (min -i-mum^ S A geo 
physical snom.il> showing values 
smaller than chose in neigh bonng 
areas, c g a gravii \ minimum 2 
fftacml minimum 
mitiimum-time path Ihe path be> 
tween two points along which the 
time of seismu wave travel is less 
than on neighbiinrg paths Syn 
least ume path 

mining Ihc pox>ess oi extracting 
metallic or nonmetalhc mineral 
deposits from the earth rhe term 
may also iitUude preliminary 
treatment, e g cleaning or sizing 
O development exploration 
mining claim A claim on mineral 


lands 

mining engineering Fhe planning 
and design of mines, taking into 
account economic, technical, and 
geologic factors also supervision 
of the extraction, and sometimes 
the prcliminarv rehnement, of the 
raw material Cf minnv mining 
geology 

mining geology The study of the 
geologic aspects of mituTal depos 
•ts. with particul'ir "cga^d to 
problems associated wit ft nariMg 
minor elements tm v f*iemeri^ 
Miocene (Mi'-o cene* An eiKxrh o^ 
rhe early Tcrtiaiv pe^evi, ifter the 
Ohgocene ani bpfo-'e the Pho 
cene also, the ctr 
worldwide senev r^xlcs Ft is 
uMisidcred to be a penod whfi 
the Tcriiaiv is desigp ^(ed as iin 
era 

miogeosynclinc (n» -o g^*-o-syn*- 
clinf) A gcosv!>»'in'i m whiwh vol 
cani'm is rio» assiKiared with 
'^riimentation the ronvolcaftic 
amvxj of an o’thogcosvnchnt 
Uvi'ai near ’bciraton Cf eugeo- 
svnchnt 

ourabilite f.ni-i A white 

<n yellow motixlinic mineiai 
Nd 2 S 04 ’OH O It excurs as a 
rcsidu** from saline lakes plazas, 
and spnngs dju* o a (ommerciaJ 
souice 01 scxiiin sulfitr Svn 
Glouhtr*s san 

miscihie (mis-ci^blc’ Said *»f two 
OI more phase% that when 
brought uigclhei have the ability 
to mix amt fonn one phase t I 
tmmiSLibli 

mispickcl Urns -p't K eh anenopy 
nte 
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model 


Mi^i&ippian (Mi^-sis sip'-pt aii) 
A penod of the Paleozoic era (af- 
ter the Devonian and before the 
P''nns> vdnian), thought to have 
covereil the span of lime between 
V" and 320 million years ago, 
Tilso the corresponding system of 
rcH-ks It IS named after the Mis- 
sissippi Rjver valley in which 
there ire good exposures of rocks 
^ f this age it is the approximate 
equivalent of the Lower CarboniJ 
tfou^ 'A Furopean usage 
vliississippi Valley -type deposit A 
striti-bound dep<>sit of lead and/ 
»r 2 jnc minerals in carbonate 
«■ teks together w»th assoaated 
fiui ntr 111 i bante These deposits 
iiinctensticaliv have relatnelv 
sun pie mineralogy occur as veins 
iikI replacement bodies are at 
iKile'jit to shallow 1» pins show 
li*lh p ist ire deformatKin arc 
nia gif to sedmentarv basins 
md ifv with lut an obvious 
source ot the m ne^'-ih/anon Fx 
impic-s WisconMn Him »is k id 
dtp<iS)ts Kcntiukv Illinois flu >r 
spar ieposits AppaUchun a c 
1 d bantt d‘'fK)Si!S 
Missounan (Mis sou' n in> Lo^ 
i r p'lrt of the I pp< r Pennsy I\ im- 
an -^f North Arnenca 
mixed-base crude A crude oil in 
which both paraffine and naph- 
thenic hydrocarbons are present 
in approximately equal propor- 
tion Cf paraffin-base crude as 
phalt basi crude 
mixea crystal snhd solution, 
mixed layer The layer of ocean wa- 
ter above the thermocline it is 
mixed by wind action It ts 


equivalent to the epihmnton in a 
lake 

mixed-layer mineral A mineral 
whose structure consists of alter- 
natmg layers of clay minerals 
and/or mica minerals eg chlo- 
rite* made up of alternating biotite 
and bruette sheets 
ML3V mean low water 
mobile belt (mo -bile) A long, rela- 
tively narrow crustal region of 
tectonic activity, measured in 
scores of miles The term geosyn 
dine IS applied to its phase of 
sedimentation and subsidence 
See also orogentcbelt orogentc cy- 
cle 

mobilization (mo -bi-h-za'-tion) 1 
Any pv^ocess that renders a sohd 
rock sufficiently plastic to permit 
If to flow or to permit geochenn- 
I A migration of the mobile com- 
ponents Cf rheomorphtsnu 7 
A^\ piocess that re^stnbutes 
and umcentrates the valuable 
constituents of a rock into an ac- 
tual OT f otciitial ore deposit 
mode 1 1 he actual mineral com- 
position of a rock, usually ex 
pressed id weight or volume per- 
venl Adj modal Cf norm 2 
Ihe value or group of values that 
<xxurs with the greatest frequen- 
cy in a set of data, the most typi- 
cal obscuration Cf mean medt 
an 

model A working hypothesis or 
precise simulation, by mear><^ of 
descnption, statistic^ data, or 
analogy, of a phenomenon or 
process that cannot be observed 
directly or that is difficult to ob- 
serve directly Models may be 
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derived by wicma mcthode, e.g. 
by computer, from stereoscopic 
photographs, or by scaled experi- 
ments. 

modified MercalU scale An earth- 
quake intensity scale, having 
twelve divisions ranging from 1 
(not fdt by people) to Xll (dam- 
age nearly total). It is a revision of 
the MercalU scale Cf: Rossi-Foret 
scale. 

modulus ot compression (inod'-u- 
lus) compressihility. 
modulus of elasticity The ratio of 
stress to its oorrespondmg strain 
under given oonditons of load, for 
materials that deform elasticaUy, 
according to Hooke's law. See 
also: Young's modulus: modulus 
of rigidity; bulk modulus Syn* 
modulus of ¥olume ekuttkity, 
modulus of incooipireasibility Mk 
modulus. 

modnina of rfgldfty A modulus of 
elasticity in shear. Symbol' p or 
G. Syn: shear moduius; rigidity 
modulus 

modulus of votuine elasticity 
modulus of elasticity. 
mofette (mo-fetteO The exhalation 
of carbon dioxide in an area of 
labsstage volcanic activity; also, 
the fonail opening from which the 
gas is emitted It is a type of 
fumarote. Examples are in^d- 
lowstone National Paiic in the 
U.S. Etymol: French, '‘noxious 

Moho Abbreviaftoqrfoi Mohorovi- 
66 discontinuity, 
mohole A proposed deep borehole 
to penetrate into the earth’s man- 
tle bdow the Mohorovi6i6 discon- 


tinotty. 

Mohorovi6i6 discootinulty (Mo'- 
lio-ro-vi'-66) The boundary sui- 
face that separates the earth's 
crust from the subjacent mantle. 
It marks the levd at which P- 
wave vdocities change abruptly 
from 6.7-7.2 km/sec (zn the lower 
crust) to 7.6-8.6 km /sec or aver- 
age 8.1 km/sec (at the top of ibc 
upper mantle); its depth rungtA 
from about 5-10 km toeath the 
ocean floor to about 35 km bdow 
the continents, although it may 
reach 60 km ot more under some 
mountain ranges It u, variously 
estimated to be besweeri 0.2 and 3 
km thick. It is named m honos of 
Its discoverer. Andrija Mohorovi- 
66 (IB57-1<J36), Croatian sca- 
mdogist. Syn Moho, 
tinuity. 

Mohs scale A standard of ten min' 
erals by which the hardness of a 
minenil may be rated. The scale 
indudes, from softest to hardest 
and numbered one to ten. talc, 
gypsum; caldte, fluonte; apatue; 
onhoclase^ quartz; topaz; uirun- 
dum; and diamond, 
moisture content 1. In coal, both 
the surface or free moisture that 
can be removed by natural dry- 
ing, and the inherent moisture 
that is structurally contained in 
the substance. 2. The amount of 
moisture in a given soil mass, ex- 
pressed as weight of water divided 
by weight of oven-dried sotl, mul- 
tiplied hy 100 to give a percent- 
age. See also; water consent 
molasse (mo-lasse' [mo-lsas'p i. A 
msAv manne, partly continental 
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or ddtaic Bedmiaitary €kms oqo- 
sisting of a duck ■oqucnoe of toft 
ungraded foosilifercm ooDgkm- 
crales, sandstones, shaks. and 
asaris> characteraed by primary 
sedsmentary structures and some- 
nntfs by coal and carbonate 
deposits. It 18 more clastic and 
less rbsrthmic than the preceding 
/l)fsch fades 2. An extensive 
postoro^nic sedunentary lonna- 
t<oii representing the totality of 
the mobuse feucs resulting from 
«be weanng down df elevated 
mountain ranges dunng and im- 
xncdistely after the main parox- 
ysmal phase of an orogeny, and 
vkposited consKJcrabiy in front of 
the preceding flysch; spoaL the 
Molasse strata mamiy of Miocene 
and partly of CMigooene age* 
deposited on the Swiss Plam and 
Alpine fordand of southern Ger- 
many after the rising of the 
Aijis — Etymol* French mcikuse, 
“soft”. 

mold 1. An impression made in the 
.^rrounding earth or rock matcri- 
a! by the extenor or intenor of a 
fossil shell or other m^ganic slmc- 
ture See also: extemai mokt in- 
temai mohL Cf: cost 2. natuml 
mM. 3. A flute, groove* oi other 
mark made on a sedimentary sur- 
fsoe; the filling of such a deprea- 
sioo produces a oust Unfortu- 
nately, scxne authofi revene this 
usage, and others regani "Imold** 
and **cast” as ssfnoDymoot. 4. An 
oM tenn for a soft friable sofl rich 
in huania, e.g. leid mold. 
maUfog and A mixtiire of aaad 
and feimetofy day, omd in 


foundries lor moldt to leodve 
molten metal. 

■ofo fnetfon The number of molea 
of a given component in a gdune. 
divided by the total number of 
moles of all components in the 
phase. Mote firsetioDS are useful in 
defining the oomporiuoD of a 
phase. 

Mellisol (Mol'-h-soll An order of 
soils that characteristically form 
under grass in dimates that have 
a moderate to severe seasonal 
mcistuie defidt They are dark- 
colored soils with a rdati vdy high 
catkm-exdiaDgir capacity domi- 
nated by caioum Many arc very 
productive sgncultural sctls. 
molhisk (jDiol''-losk) A solitary in- 
vertebrste bdonguig to the phs^ 
turn Moilusca, characteriaged by a 
nonsegmented body that is bihd- 
erally symmetrical and by a radi- 
ally or biiadially symmclriosl 
mantle and shell. Among the 
dasaes induded in the molliisks 
lie the gastropods, pdecypods, 
and oef-ialopods. Adp Jiadfos- 
con. 

MoOweMa projectfoa (Moir^wei. 
dc) An eqittl-area inap projectiao 
on aduefa the entire turlMe of die 
earth is endosed within an cfiipsc 
wfaoae major axis <lbe egnalar, 
itpmauiag36(raikmgkud^ 
twice Clw hmgfo of dm annor ^ 
(the oentiil lepicMBt- 

ing IM^dtedtude). ABparalkb 
lie icpceaented by strait Unsa 
at angki to the osntial 
mwidi a D and mote widdy lyaced 
at the eguafor tei at the polm, 
and all iDcridiaDa are repmented 
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by equally spaced dlipticfil 
with the exception of the oeotral 
mendian (a straight line) and the 
mendian 90* from the center (a 
full circle, representing the hemi- 
sphere centered at the origin of the 
projection). Fbere is excessive an- 
gular distortion at the margins of 
the map 

molybdate (mo-lyb'-date) A min- 
erai compound charactenxed by 
the radical M0O4. in which the 
hexavalent molybdenum ion and 
the four oxygens form a flattened 
square rather than a tetrahedron 
Tungsten and molybdenum may 
substitute for each other An ex* 
ample of a molybdate is wulfenitc, 
FbMo04 Cf tungstate. 
molybdenite (mo-Svb'-de-nite) A 
lead-gray hexagonal mineral 
M0S2 U IS the pnnapai ore of 
molybdenum Molybdenite gen* 
erally occurs in foliated masses or 
scales, and is found in pegmatite 
dikes and quartz veins or tiis- 
semuidted in porphyry; it resem- 
bles giaphite in appearance aPxl to 
the touch, but has a bluer color 
monadnock (mo-nad'-nock) A hill 
or mountain nsing conspicwnisly 
above the general level of a pene- 
plain in a temperate climate, 
representmg an isolated remnant 
ID a region that has been largely 
beveled t6 its base level. Type lo- 
cality. Mount Monadnoc^ in 
New Hampshire. Cf: catoctin: 
unaka; inselberg. 

monaxite (mon'-a-zite) A ydlow or 
brown monodinic mineral, 
<Ce,U,Nd.Tb) (P045i04). It isa 
rare-earth phosphate with appre- 


ciable substitution of thorhim for 
rare earths and silicon for pbos- 
pbonis; thorium-free monazite is 
rare. It is widely disseminated as 
an acoessoiy mineral in granites, 
gneisses, and pegmatites, and it i& 
often oonoentrated in detrital 
sands. Monazite is a prinapal ore 
of the rare earths and the mam 
source of thorium. 

BMmoclinal scarp A scarp resulting 
from a steep downward flexure 
between an upland block and a 
tectonic basin 

moaociinal shifting llie downdip 
migration of a divide, and of a 
stream channel, resulting from 
the tendency of gtreams in a re- 
gion of inclined strata to flow 
along the stnke of less resistant 
straui, and for differential erosion 
to proceed more rapidly along the 
steeper slope of a cuesta or mono- 
dm^ndge Syn* homocHnaf shtfi- 
ing Cf. migration. 
monodiiie (mon'-o-cline) A locai 
steepening in an othowise urn- 
form gentle dip. Cf homoclim. 
Adj: monochnoL 

monodinic system (mon-odin'-tc) 
One of the six crystal systems, 
charactenzed by cither a single 
twofold axis of symmetry, a single 
plan of symmetry, or a combina- 
Uon of t^ two. Crystals bdong* 
ing to this system are referred to 
three unequal crystallographic 
axes, two of which intersect 
obbqiiely and the third perpen- 
dicular tt> the plane formed by the 
other two. 

manogwirtif <iDioo'-o-ge-Det'-ic) 1. 
Resulting from one process of for- 
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inofi£<mite 


mation or dcnved from one 
sourex, or onginattng or dev dop- 
ing at one place and time, c g said 
of a volcano built up bv a single 
erurtion 2 Consisting if ont Ye- 
meni i»r t>i>e of matenal or hav 
ing a homogcuL'^us tonipositu^n 
V. g said ot a gravel rnp# sed o^ 
a singU tvpt of rock -C f 

^tneti 

inonogeo5>ncline (m(»p o ge -o 
svn'clinc) A singL geosymlina' 
O’ vifcjh along a LOntincnlal rr ir 
gir and it^eving selinunrs K'n 
^ biidcrlaiid i iti <x*uiniw Milt 

( f pol\\to%i^nKiihr 

monomictic imon' o-niic ti » 1 

Slid >f ilaki i^inlv one v*“^rlv 
o\ rturn (ropical lakes ovcMi m\ 
in the winter ^nd polar Ukes m 
the summer 2 Said of a c'astic 
sedirncntaiN riKk conifiosu* ♦ a 
single luintrnJ sptxic^ Cf 
miciu po^vmuti 
monominerahe (nion vvnun cr 
ai ic) Said of a rotk compose^ 
wholly or almost whoilv of « sin 
gle mineral esp said of an ignc 
^us rock («uUi as anorrhnsne ot 
dunite) eonsisiing of one essentia! 
mineral Fhe amounts of other 
minerals tolerated under the deh 
mtion vary with different aulhois 
Cf polyminerahc 
Monongahelan (Mo non -ga he • 
Ian) Upper Pennsylvanian of east- 
ern North Amenca 
monophyletic (mon'-o-phy-lct'-ic) 
Evolving from a single ancestral 
stock Cf polyphyletic 
monothem (mon'-o-them) A non 
cyclic chr^'nostratigraphic unit tif 
gcneticaJlv i dated stra*a 


roonotropv (iriv not ro p>) Hie 
rdat tinship bctweci two differ- 
ent f ) T( s of tl^^ v.inif substance 
te p\ntr iiK nnrwas»t», that 
h*i\t II ItfiMJtt tr.iri* ti Ml pc»int 
sm e ) U i lu oi iht. ittnns • c 
P' U IS slabi u d in wh th thf 
».hu)t onn tJit 110'.' it n ro tiu 
K nn I f V/ sihi 1 1 
« m^rtt *tr / \ 

monotypic ohon > tvp u ♦ Said ot 
d ta\>n h» inUiiid“ < alv »)ni 
ta\»M» if Ih ! St It wt' I ink t n 
» gciuis W’tl| 'I N <• piiiillv 
iiiJult 1 spt us 

inons Si t ! lud lo u nUir on 
Mdf' M) o »t V J anic oriMU 
1 f^niOi I atin mons manUiin 
montmonihmili <nii tii i to iil 
Ion ' \ li s idht li il r 1 iv 

mine d ol tin r uciiu gi »up 
N.k uA' f , Sjf), ,(()H)> 

/ U t h K|) 1 r s 1 h gh 
dunuiH ciidrncjiilui ilii' b s 

»t^Tiieslth •’<] i^niiiittit AI ' ' 

^ V Mfc ainl no ' *!»ti iS\ no rt 
0 actnif-m f Si ’ ♦ h> A) * * C f 
btif* hu 2 A tsnn fonnenv 
UM.V r ih« ^iour ot inimrals t( 
ubul ihemintirti me nimonlUiii 
He belongs ^oriUiSioii s avoid 
ecbyusinc \*ntiUU toi ihegrrmp 
name 

monzomte (mot 70 nite> A group 
of plutoniL »ck intermediate in 
composifior bc’^eeri syenite and 
diorn conutiimg approximately 
equal unounts of alkali fddspar 
and pikgioclasc litlle or no 
quartz, and commonly augite as 
the main mafic mineral also, any 
rock in that group the inlrus.ve 
equivalent of latiu Syi' ^v**nodt 
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MomloM A semitiansparcDt to 
tnuulnoent alkali fddipar (adu- 
laiia) or cryptoperthite that ex* 
lubilt a blush to milky-wbite 
pearly or opalue luster, an 
opaleMsent variety of crthoclase 
Flawless moonstones arc used 
gemstones and as one of the birth* 
stones for June Cf sunsione, 
uoraliial lake A glacial lake occu» 
pymg a depression lesulting from 
irregular deposition of dntt tp an 
end raoraine or ground morauie 
of a contincnui glancr 
moraine (mo-rxineO 1 A mound 
'>r ndge of unstratafieo glacial 
dnf!, chiefly oil. deposited by it 
rect action of glacier ice 2 Sohdj- 
fied volcanic ^bns earned on the 
surface of a lava flow 
moraine kame A kjimc that ^orms 
one of A group huNing the rharac- 
tenstic^ of a tennnal morauie 
See also kame mvnjine 
moniiMjiteiiesis <nu-i-phc>-gai'-e* 
MS) The ongin and eaily diwcSop 
men: of landfomu^ oi a tandscatx' 
mori^ogeiietk regwn (iDor'*pb> 
ge*net'-tc) A dimatic zone m 
which the predominant geev 
inorphic processes produce dis* 
tmctive landscape characten&tics 
that contrast with those of otbei 
regions devdoped under different 
chmatic conditKus 
nmrpkogeay (iBiO{-phog'*e-ny) The 
uiterpretative morphology of a re* 
gioo; specif, gtiomprphogeny. 
moriilwlQgic apedes A species 
ba^ solely oo characteristics of 
form and structure, 
morphoingic anit 1 A rock*strati- 


gmpfaicunit identilied by its topo- 
graphic features* e.g an alluvial 
(ni. Syn: marphostrat$graphk 
ufUt 2. A surface, other depoai- 
donai or erosional, that is recog* 
nmd by its topographic charac- 
ter 

merpholoBr (mor-phol*-o-gy) 1 
The shape of the earth's soifa^, 
geomoiphology, 1 The study of 
the form and structure of animals 
and plants or tbeir fossil remains^ 
esp of the rdadons a/id develop 
meni of organs apau from thar 
functions, also* tht features lo- 
duded m the form and sw ture 
of an organism or any of its paru 
^ The study of the 
patterns of honzons m a stxl pro 
file* and of the soil's properties. ^ 
The study of the dinMnsioos 
form, and structure of meteonlea 
raorphonietry (n»or-phom'-e-iiy> 
i The mcasuremeDt and math- 
emancal analyMs of the oonfigura 
tioD of the earth’s surface and of 
the shape and dsmeoMos of its 
landforms 2 The measurement 
of the form charactenstics vi 
lakes and thev bH«ns, also* the 
branch of limnology dealing with 
such measurements. 

pho-strat-i-graph'-ic) morphok^ 
unit 

Morrowaa (Mor'-row-an/ ixiwer 
Pcoosylvanian of North America, 
mortar ■tr actaio (mor'-tar) A 
structure, presumably eatackutic 
u granites and paeitsei m which 
small crushed grams of quartz 
and fddspar ooeupy the inter- 
ttmes between larper individuals. 
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rawmbimg stones set in mortar, 
mormn (mor'-van) 1. The intmeo* 
tkm of two penqilains, as where 
an exbumecL tilted peneplain is 
cut across obliquely by a younger 
surface at a more nearly horizcMi- 
tal attitude. 2. A regiim that ex- 
hibits such a relatiooafaip. 
amaak (mo-m'-ic) 1. tUsun paw^ 
ment 2. A petrologic texture in 
wh>ch mineral grams are approxi- 
mately equant. 3. An assemblage 
of aenal photographs or space im- 
ages that have been matched to 
form a continuous representatioD 
of a part of the earth's surhux. 4. 
A pattern fonned on the interior 
of certain braihiopod valves, 
amak bracda A breccia in which 
the fragments have been largely 
but not wholly disjoiiited and dis- 
placed. Some fragments match 
along adjacent surfaces, 
moaak taztiire 1. A granoblastk 
texture m a dyuamically meta- 
morphosed rock in which the in- 
dtvidual grains meet with strai^t 
or slightly curved, but not inter- 
locking or sutured boundariea. 2. 
A texture in cryslalhne sedimen- 
tary rode characterizeJ by more 
or less regular gram-boundary 
contacts. 

amas agate A general term for 
tranaluoent chalcedony contain- 
ing induskms of any oolm* ar- 
ranged in dcDdritic patterns 
resembling trees* ferns* moss* and 
awntlaf vegeUition; spectf. an 
agate containing brown* black, or 
g ree n mosslike markings due to 
vinbk indttsions of oxides of 
and iron. 


■other ttqiMir The rendual solu- 
tion, oftffi impure or complex, 
that renuuns nhar the substances 
readily and reguiarfy crystalliziiig 
have been removed, 
mother lode I A mam mmcfaliaod 
umt that may not be economically 
valuable in itself but to whicb 
workable veins are related, e.g. 
the Mother Lode of California. 2. 
An ore deposit from which a pko 
er is derived. 

mottled llamatone Limestone with 
narrow brtncbuig fucoidUke 
cytindneal masses of dolooiite^ 
often with a central tube or hole; 
it may be organic or inorgamc in 
origm. 

moalin <mou-im' imoo-lanb'p A 
roughly cylindrical* nearly verti- 
cal bok or shaft in the ice of a 
glacier* scoured out by swirling 
mdtwatei as it pours dowo from 
the tiuface. Etymol: Frcadi, 
"miir', so called because of the 
loud roaring noiae made by the 
klling ^x'ater. Syn glacial miU; 
pothole, gbcutr well See also: 
gka/’r hettk. 

mound 1. A low rounded natural 
bin* generally of earth; a kncdl. 2. 
A small man-made hdl* com- 
posed either of debris aocunmlat- 
ed during auocessive occupationa 
of the site 'V of earth heaped up to 
mark a buiial site. 3. An organic 
structure built by fossil oohmial 
organisms, such as cringids. 
mount 1. An abbreviated form of 
the term mountain, cap, used 
preoedhig a proper name and usu- 
ally r ekf r i n g to a particular sum- 
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mit withsn a gn«jp of elevunons, 
e.g Mount Marcy in the Adiron- 
dack Mouiitairii* Abbrev. mt 2. 
An eminence rising abruptly 
abtive the surrounding land sur- 
face, such as Mount Vesuvius 3. 
seamnuni 

mountain (moun'-tain) K Any part 
of the earth’s crust higher than a 
hul, sufficiently elevated above 
ibc surrounding land surface to 
he considered worthy of a dtstinc- 
rivf' name, and characterized bv a 
restricted summit area It t^an oc- 
cur as an isolated eminence, or in 
a group fonnmg a chain or range, 
and It may fonn by earth move- 
inents, erosion, or volcanic ac- 
tion Generally, a nuumtam is 
considered to project at least 300 
(n (1000 ft) above the surrounding 
land. When the term is used fol- 
lowing a proper name, it iisualW 
signifies a group of elevations, 
such as a range (c g. the Adiron- 
dack Moimlaiiis) or a system (e g 
the Kivcky Mountains) Abbrev- 
int .iiitu Syn mounr, 2 A region 
characterr/cd by mountains, term 
iisiiall) used m llie plural 
mountain chain A a implex, con- 
nected series several more or 
less parallel mountain ranges and 
mountain sy^teims groufied 
together without regard to 
smiiLinty of form, siaicturc, and 
ongin, but having a general lon- 
gitudinal arrangement or well-de- 
fi led trend, e g. the Meditcr- 
n aean mountain chain of south- 
eir Europe. Sec also: cordillera. 
mountain cork I A white or gray 
variety of asbestos consisting of 


thick interlaced fibers and resem- 
chng cork in texture and lightness 
(it floats on water). Syn: mountain 
leather. 2. A fibrous clay mineral 
such as sepiolite or palygorskite. 
mountain glacier alpine glacier 
mountain leather mountain cork. 
mountain pediment 1. A plain of 
cc>mbined erosion and transporta- 
tion at the fool of a desert moun- 
tain range* similar in form to <m 
alluvial piaiii. and appearing at a 
distance to bt* a broad tnangular 
mass (resembling a fiedimciit or 
gable of a low-pitched roof) above 
which the mountain proofs 2 A 
pediment (xcurnng wiihm a 
iTKitintain ma.ss as a relatively 
high-altitude surface truncating a 
mountain structure, 
mountain range A single, large 
mass consisting of a succe.ssion of 
mountains or narrowly spaced 
mountain ridges, with or without 
peaks, closely related in [xi.siiion* 
direction, formation, and age. a 
component part of a mountain 
sy.^tem or of a mountain chain, 
mountain system A group of 
mountain ranges exhibiting cer- 
tain unifying features, such as 
similarity in form, structure, and 
alignment, and presumably ongi- 
nating from the same general 
causes; esp. a series of ranges be- 
longing to an orogenie belt Cf; 
mountain chain. 

moveout The difference in arrival 
times of a reflection event on ad- 
jacent traces of a seismic record, 
esp. resulting from the dip of the 
reflecting interface. Cf: normal 
moveout 
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mud rock 


MSI. mean sea leseL 
ouick o. 1. Daric decompoced or- 
ganic matter* intermix^ with a 
bigh percentage of silt. 2. In imn- 
mg, a syn of waste rock. — v. To 
ren ' waste rock, 
mocro A short, sharp terminal 
point or spinv tip of an animal 
part or pl^i part 
omcrouate (niu'-cro*nat^ Ter- 
minated by a distinct and obvious 
mucro. 

mud 1 dnlimg mud 2 A stKky 
fine-grained marine sediment, 
usually deacnbed by color, eg 
jed mud % A mixture of water 
wuh silt or ciay-sired earth 
matenai, ranging from semv-flvud 
io soft and plastK 4 llie mixed 
niaten.il of a mudflow 
mild crack 1 An irregular fracture 
m a crudely polygonal pattern, 
formed b> ihe shrinkage of clay. 
Slit, or mud, generally lo the 
course of drying under surface 
conditions Also referred to as a 
shrnkagc crack oi dextccation 
croc k, 2 A cast of a mud 
crack — Also spelled mudcracL 
mod eagiiiecr A specialist ix bostud- 
les and prescnbes the matenals, 
chemicals, and proprietary addi- 
bves to make up and maintain the 
properties of the dnllutg mud 
used m rotary dnlhng 
mud flat A relatively level area of 
fine Slit along a shore (asm a shel- 
tered estuary) or around an is- 
land. alternately covered and un- 
covered by the tide, or covered by 
shallow water; a muddy tidal flat 
barreD of vcgetatiooi. 
mudflow A general term for a 


mass-movement landfonn and 
process characterized by a flow- 
mg mass of fine-giained earth 
material with a high degree of 
flmdity The water content may 
range up to 60% See also: earth- 
flow' dehns flow, lahar. Also 
spelled: mud flow. 
diiidliimp A diapirK sedimentary 
structure that forms a small 
short-lived island, some 4000 
square meters in area, near the 
mouth of a majui distnbutary of 
the Mississippi River, it consists 
of a broad mound or swelling of 
silt or thick plastic clay that 
stands 2 to 4 m above sea level it 
IS created by the loading of rapid- 
ly deposit^ delta-front sands 
upon lighter-weight prodelta 
clays causing the clays to be in- 
truded or thrust upward into and 
through the ovei lying sandbar 
dc{>»»it& Mso HpcUed. mud 
lump. 

mud polygon A nonsorted polygon 
whose cc* icr is bare of vegetation 
bul wbos^ outlining reticulate As- 
suies contain peat and plants, 
mud pot A type of hot spnng con- 
taining boihng mud, usually sul- 
furous and often multicolored, as 
tn a pamt pot. Mud (iots are com- 
monly assoaated with geysers 
and othei ho* springs m volcanic 
areas, esp Yellowstone Nauonal 
Park. Wyo. Syn sulfur--mud pool 
mud pump the reciprocating pump 
u&ed to impel drilling mud 
threugb the essentially closed ar- 
culating system used in rotary 
dniling. Syn. slush pump. 
mud rock A syn. hi mudstone. 
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Abo updlfld: mudrock, 
mmdtkmm 1. An nidiinitfid mod 
hoving the ttsxtiire and oompoft- 
tion of ahife IhiI bchm^ 
ty; n hkKky finn-grahied aedi^^ 
tary rock in which the prof^or* 
tkns of day and silt are appron* 
matdy equal; a nonfhsile anwi 
dude: See also; dayttane: silt- 
MML Z A goieral term that in* 
dudea day, tilt, daynto^ tilt* 
atone, thak, and argillite, and 
that should be used only adien the 
amoants of day and idt are oot 
known or specified or cannot be 
pradady idatilied, or when it ft 
dedrmble to characterue the 
whole family of finer-grained 
tedmientary rocks (as dwtifi- 
gtnahed fiom sandstones and 
limestones). Syn: mud rock 3. A 
mnd-topported cartxnjate sed^ 
mentary rock oootaimng less than 
10% grains (paiUcfes with dtame- 
len greater than 20 microns); e g. 
aoakihitfte.Cf: wackesfone; pach 
aaoc gnwistcmc. 

amd eolcano An aocumuUtKm, 
uamatty oomcal. of mud and rock 
ejected by vcdcankr gases; also, a 
dmilar aocumulation formed by 
escaping petrol}fer<^ g^tses. 

The larger grooves on a fault snr- 
faoe^ parilld to the diiectkm of 
dispInoenKnt Z tedding struc- 
Hire 

mnlile (muir'ite) A rare ortho- 
rhomhic inineial:Ai6St20i3 Syn- 
thetic nnillite is a valuable rcfiao- 
tory material. Syn; ponelaUUte. 
SHilft- A prefia from the Latin, 


BMiltieyeie (mni'-ti-cy-cle) adj. 
Said of a landscape or landfonn 
produced daring more than one 
cyde of erosion, and bearing the 
traces of the former ooaditiQn(s>; 
e.g. a coast with a series of devat- 
ed sea diffi separated from each 
other in stanfike fashkm by nar- 
row wave-cut benches, each chff 
r epre s enting a separate shordtne 
cyde. 

a mltlnrfaHo n (jmiil'-ti-ge>la'-tK»t) 
Kqiealed freeong and thawing. 
mnIthMrttte nap (md-ti-par'-ritel 
A wertkal-variaNlity map thai 
shows the degree of distnhimon 
oi one lithologic typg witbic cet • 
tain paitf, (su^ as top, mid- 
dle, and bottom thirds) of a given 
stratigraphic unit, 
nsitiple imrudoM Any tyne of 
igneous intrusion that has 
produced by several tniections 
separated by penods of crystalli- 
atioR Chemical comp^isttirin of 
the various mjectfons approxi- 
mately the same. Cf: composite m- 
tmsten. 

mnitiple tcflectkm A setsime wave 
that has been reflecterS more than 
once Syn secondary reflection. 
nndtiple workiag hypotheses The 
name given by Oiamberlin in 
1897 to a method of ‘^ncntal 
procedure” af^xable to geologic 
studies, tn which several rational 
and taiableexplanatiooa of a phe* 
aomenon are developed, \xxir- 
dinated, and evaluated sanultane- 
Ottsly in an impartial manner, 
awitiplex (mul'-ti-f^ex) u A 
stereoaoopic plotting instrument 
need in preparing topographic 
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maps from aerial pbotographs.— 
V. To transmit several chaonds of 
sasmic information over a single 
channd without interfercaice. 
muacovite (mus'-covite) A miner- 
al of the mica group: KAl2(AlSi3) 
OiolCOH)^. It is colorless to pale 
brown, and is a common mineral 
in gneisses and schists, in granites 
and pegmatites, and in many sedi- 
mentary rocks, esp. sandstones. 
See al^: seriate. Syn: white 
mica. 

mushroom ice An ire pedestal with 
a round and expanded top. 
maalad sand (mu'-si cal) A sound- 
ing sand that emits a definite 
musical note or tone when stirred, 
trodden on, or otherwise dis- 
turbed; csp. whistling sand. 
muskeg (mus'-keg) A bog in wet, 
poorly drained boreal regions, 
often areas of permafrost Tama^ 
rack and black sprua:; ^re com- 
monly associated with muskeg 
areas. 

routant (mu'-tant) The offspring 
bearing a mutation. 
mutatioB (mu la'-tion) A sp<m- 
uneously occurring, fundamental 
change in heredity, which results 
in the development cf ner^ in- 
dividuals that are genetically un- 
like their parents and therefore 
can be acted upon by natural se- 
lection to effect desirable changes 
and eventually to establish new 
species. Mutations are now 
thought to be chemical changes in 
the DNA of a chromosome; some 
are visible, but most are not; 
many art deleterious. Mutatioas 


are the nw material of evolutkn. 
See also; mutant 
BMitaallan (mu^tu-al-im) A rda* 
tioiiship between two organisms 
in which both are benefited. Cf: 
commensalism; i^mbiostt 
nylonf te (my'-lo-nite) A oompnct» 
chertlike rede with a streaky or 
banded structure, prcxhioed by 
the extreme granulation and 
shearing of rocks that have been 
pulverized and rolled during over* 
thrusting or tocense dynamic 
metamorphism. Mylonite may 
also be described as a micro- 
breeda with flow texture. 
mylmiitiaalioB 6 ny^-io-nit-i«ia'- 
tion) Deformation of a rock by 
extreme mkrobfeccaatioii, due to 
mechanical forces applied in a 
definite direction, without note- 
worthy chemical reconstitution of 
granulated minerals. Alto speUed: 
mylonization. 

myriapod (myr'-i-a-pod) Any ter- 
restr^ arthropod bdonging to 
the superclass Myriapoda, which 
mdud^ centipedes and mil- 
hpodcs They are rardy preserved 
as fossils but are known from the 
Upper Silurian to the present, 
myrnekife (myr'-me-ldte) An in- 
tergrowtb of a plagiodase feld- 
spar (usually otigodase) and 
quartz, generally replacing potas- 
sium fddspar, fomi^ during the 
later stages of consolidation in an 
Igneous rock or during a subse- 
quent period of Plutonic activity. 
The quartz occurs as blobs, or 
wonnlike shapes within the fdd- 
spar. 
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nacreont (iia'<re-ous [nay'-cre- 
ous]) Pearly; having the luster of 
mother-of-pearl 

nadir (na'-dir [nay'-dir]) The point 
on the celestial sphere that is di- 
rectly beneath the observer and 
directly opposite the zenith, 
nahoolfte (nab'-co-lite) A white 
monoclinic mineral NaHCO^ 
nannofossil (nan'-nri-fos-sil) 1. A 
collective term for fossil /Jiscoaxt- 
ers and coccoliths, bith primanly 
calcareous microfossils. near the 
limit of resolution of the light mi- 
croscope and hence best studied 
with dfciron microscopy 2 A 
term sometimes used in a more 
gmeiai sense for other marine 
(usually algal) fossiisr stnallci 
than microfussils 
nannoplankton oian> no-plank' 
ton) Plankton in the si7C range 5 
to 60 micrometers, dclined as uii* 
catrhablc in standard plankton 
nets. 

nappe A sheetlike, allochthonous 
lock unit that has moved in a 
predominant) Y h<'M/.onul sur* 
idce Ihe niochaiiism may be 
thrust fauhmg, rciumbent folii- 
mg, or giavaly sliding Svn 
tie( ke 

native element oia'-tivc) Anv de- 
ment found uncomhnied in a inm- 
gascous stale m natuie Nonme- 
Idllic examples are cat bon. sulfur, 
and selenium, sennmetal exam- 
ples are antimony, arsenic, bis- 
muth. and tellunum, native met- 
als mdude silver, gold, c«>ppcr. 


iron, mercury, indium, lead, pal- 
ladium, and platinum, 
natl^ metal A metallic native ele- 
ment, 

native paraffin ozocerite 
oatrolite (nat'-ro-litc) An ortho- 
rhombic mmeral of the zeolite 
group, Na 2 Al 2 Si 3 O| 0 * 2 H 2 O 
natur^ arch (nat'-u-ral) 1. natural 
bndge. 2. An archlikc mass of 
rock on the face of a cliff, formed 
by differential weathenng 
natural bridge 1. Any aichhke 
rrick formation created by erosive 
agenaes and spanning a ravine or 
valley, as at Rainbow Bndge.. 
Utah 2 In a lunestone tfrrane, a 
remnant of the roof of an under- 
ground cave or tunnel that has 
collapsed ^ sea arch: natural 
arch. 

natural coke Coal that has been 
i.atUfally carbonized by contact 
with or proximity to an igneous 
intnision, or by natural combus- 
tion Cl. (linker: (Ae. 
natural gas I Hydrocarbons that 
t xist as a gah or vapor at ordinaiy 
pi essui cs and tempcraturcs.Mclh- 
ane is the most impoitant, but 
ech.me. propane, and others may 
)k prcM-nt Coiiunon inipuntics 
IK hide nitiogcn, carbon dioxide, 
uid hydrogen sidfide Natural gas 
may ocvur alone or asMiaated 
with oil Syn gas 1. Gaseous hy- 
di «)carbous trapped tn the zone of 
g’ound-watci saturation, under 
pressure from, and partially dis- 
.solved m, underlying water or pe- 
troleum, included gas. 
natural-gas liquids Hydrocarbons 
that occur naturally m gaser)us 
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form or tn solution with oil in the 
»-eser\oir, and that are recoverable 
a; liquids b> condensation or ab- 
sorption, e g condensate and 
hquefied petroleum gas. 
aaturne levee I A ridge or em- 
bankment of sand and silt, biitlt 
b> a stream on its flood plain 
a both banks of its channel, 
osp in time of flood when water 
overflc'wing the normal banks is 
torv>ed to deposit the coarsest part 
>1 its load Syn levee 1 Any 
iMturMlv piodurtd low ndge 
riscniblmf a naturil Itvee eg i 
l<ua levee or a sediment ndge 
K'rdcnng a tan-vallev 
natural mold The empty space (^r 
left after solution of a fossa 
sliell or other organic structure, 
N)undcd by the external irnpres- 
SK n 'exlemal mold) and the sur- 
face »f Ihi «r.teinal filliMg (stcin- 
k *ni/* See 'liso moid CiUt 
luctural selection Fhe ptocess by 
wftich less vigorous or less well 
adapter! individuals tend to be 
elimmatcvi from a population so 
that they tend to leave fewer de- 
sccnddiits to perpetuate their 
stock 

natural tunnel A cave that is nearly 
nonzontai and that is open at 
both ends It may contain a 
stream Syn tunnl 
nautilicone (nau'-til-i-cone) A 
strongly involute nauiiloid con». h 
(like that of Nautilus) coiled in a 
plane spiral with the outer whorls 
embraang the inner whorls 
naotiloid (nau'-ti-ioid) Any ceph- 
alopod characterized by a central- 
ly located aphunde and by a 


straight, curved, or coiled cham- 
bered external shell with less 
elaborate sutures than m ammo- 
noids Nautiloids, known today 
only from the genus Nautilus^ 
reached their peak in the Ordovi- 
cian and Silunan Range. Upper 
Cambnan to present — adj Per- 
taining to the subdass Nauti- 
loidea 

neaolc (ne-an'-ic) Said of a youth- 
ful or immature growth stage of 
an oi ganism, the stage following 
the neptontc stage and preceding 
the adult stage 

neap tide A tide occurring at the 
hrst and third quarters of the 
nexsn. when the gravitational pull 
of the sun opposes (or is at nght 
angles to) that of the moon, and 
having an unusually small or re- 
duced tide range (usually 10-30% 
less than the mean range) Cf 
spring tide, 

Nebrasluui (Ne-bras'-kan) Per- 
tainmg to the classical fust glaaal 
stage of the Pleistocene Epoch m 
North Am^^iica, followed by the 
Aftottian ijiterglaciai vtage See 
also Gum, 

neck 1 A narrow stnp of land con- 
necting two larger areas, c g an 
isthmus 2 meandf^rneck 3 vol- 
tome neck 4 An ore-beanng 
pipe 5 The narrow band or “np” 
of water fon ^ug the part of a np 
current where feeder currents 
converge and flow swiftly 
through the mcoming breakers or 
surf and out to the head, 
neck cutoff A meander cutoff 
formed where a stream breaks 
through or across a narrow mean- 
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der neck* as where downstrcw 
migratioii of one nmndcr has 
baeo slowed and the next mean- 
der ufwtreain has overtaken it Of; 
chuieaucff. 

Madia Caae'-dle) 1 A needle- 
shaped or adcular mineral crys- 
tal. 2. A pointed, elevated, and 
detached mass of rock formed by 
eroiioa* such as a stack, 3. A 
magnetic needle. 

nag^va (neg*-a-tive) Said of 
uniaxial crystals in which the or- 
dinary index of ndractioo is great- 
er thM the extraordinary index; 
and of biaxial crystab in which 
the intermediate index of refrac- 
tion is doser to the hi^iest in- 
dex. 7 * than to the lowest index, 
a. See also: t^ttical ehantcitr. 
aagrtive area negative ehment 
Mgati ve ekoient A poifioti of the 
earth's crust cfaaracterixed 
throu^ a long penod of geologic 
time by repeated subtidenoe, or 
by uplift that was much leas rapid 
or kas frequent than that of adja- 
cent positive ekmeats. Syn: negoh 
tiee aeea, CL: basin. 
n eg at i ve elo ngntiii a As seen in thin 
•action, elongation of an aniso- 
tropic crystai that is parallel to 
the fssterof thetwo piane-polar- 
ized light rays Ct: positive ekm- 
godon. 

negativ e movement Subsideaoe of 
a part of the earth's crust, actual 
in rdatkm to sea level or relaove 
In idatioo to adjacent parts of the 
crust Of: positife movement 
nagadvn shoreUM shoreline of 


actively IreMwhimiing. e.g. oeph- 
alopods. fidi. Adj: nekumk. 
iitkkaht (pek-ton'-ic) Said of any 
type of organism that actively 
swims; adj. of nekton. Of: plank- 
tonic 

■ematoWaitlc (nem-a-to-blas'-tic) 
Pertaining to a type of .li 
grained texture in metaxnorphic 
rocks resulting from devdopment 
during recrystallixatiQn of slender 
parallel prismatic crystals, e.g. of 
actinohte. 

Neocene (Nc'-o-oenc) \n obsolete 
syn. of Meogene. 

ueo-IlarwiBiBm Oioc^Dar'-wm- 
ism) Oarwinism modified m ao 
oordance with modem genetics. 
Neogene (NV-o-gene) An interval 
of time tneorpormting the Mkv 
oene and Ptioccne of the Tertiary 
period, the later Tertiary When 
the Tertiary is desigDated a.s ao 
era, then the Neogene. together 
with the Paleogene may be con- 
sidered to be its two periods. Ob* 
solete syn; Neocene. 

Neoitthk (Ne-o-litb'-ic) n. fn ar- 
chseolcfy. the last divisioo of the 
Stone characteriaed by the 
devdopment of agriculture and 
the domestication of farm ani- 
mals. S^: New Stone -Hulj. 
Pertaining to the Neohtlnc. 
n so m a gma (ne<Hnag*-fna) A mag- 
ma formed by partial ot complete 
fusion of preexisting rock under 
cooditioos of plutonic metamof- 
pfemm. Cf: anatexis; peUngenesis. 


al4-a*-tkm) Cbemical inter- 
dhgsit wvtlan % ttsds 




nents and productloD of new nun- 
erals It is a type of recrystalliza- 

tKA. 

oaontology (pe-on-tol'-o-^^) The 
st&idy of existing organisms, as 
opposed to paleontology. Ap- 
prox syn: hu^ogy. 
aephaline (neph'-e-line) A hexag- 
on mmeral of the feldspathoid 
group; (Na,K)AlSt04 It oocurs 
as glassy crystals or ooloriess 
gnuns. or as ooarK crystals or 
masses, in alkaiic igneous rocks, 
and is an essential coiislituent of 
sorae sodium-neb rocks 
nepheline syenite A plutonic rock 
'^ipnsed essentially of alkab 
fddspai and nephelme, it inav 
'xmtam an alkali ferromagnesian 
nwend, e.g an amphihc^ (no- 
becktte, arfvedsonite. barkevixitei 
or h pyroxene (acnitte ai 
a^gMe) It IS the intrusive eqmva- 
imt of pnonoUif Sodaln/^v n- 
upi^. hauyue, and n >sean, m add*- 
Uoi« to apamci spbene, 
opaque oxides, are common ac^ 
oessones Rare minerals w ais<« 
frequent 

nepbellaite (neph'-e-lin-ite^ A finC' 
grained oi porpfayntfc extnisi\€ 
or bypabysi^ ro^. of baaaluc 
charac^. but prunanly com- 
posed of nepheliiie and clmopy- 
roxene, eap. titamferoua augite. 
and belong ohviiie and feldspar. 
Mghrtle(iM^*-fite) An exception- 
ally tough, com p act, fine-grdoed. 
grao^ or bhnkh tramobte or ao^ 
tinoiite. oooatitiifmg ^ leas rare 
land of jade and foraieriy worn as 
a fonedy for kidm^ dbeaaea 

lailMte ^ ^ ^ 


Stage or period in which the 
young ih^ of an invertebrate 
does not yet ahow diatmetive ape* 
cific characseriatics. following the 
embryonic stage and preceding 
the ncame stage, 
neptnniam (pep'-tun-ism) The the- 
ory. advocated by A. O. Werner 
and long ainoe obaolete. that the 
rocks of the earth’s crust all con- 
sist of material deposited from, or 
crystailixed out of. water. See 
al^ Wemrnan Cf plutonism. 
oeptmiat Oiep'-tun-ist) A bdievdr 
in the theory of neptumsm. Ant 
plutont^ Syn tVemenan. 
nereite (ne'-re^ite) A trace litssi!. 
probably a trail formed ny e 
worm os gastropod 
ikerittc (ne>nt -ic) Potatning to the 
ocean environmenl or depth zone 
between low-tide level and 100 
bthnms, or approximately the 
edge of the rontinentai shdf. also, 
Dcrtainiog lo the orgamsms bvug 
.ii enviionmcnt 
nasns^iicate (ncs'-o-sil' i-cate) A 
vlass ox str^ictural type of silicate 
enametenzed by iaobted Si04 tet- 
rabedra. rauier than by linkage of 
tetrabedra by the sharing of oooi- 
moo oxygens An example is uli- 
vtne, (Mg2St04- Fei ^23104). 
nested 1 Said of volcanic cones, 
craters, or calderas that occur one 
withm another. 2 . Said of two or 
more caldnus that uitmecC hav- 
ing been formed at difierant timea 
or by dtffereot mplcnioiia. 

■at 1 . In structaral petrology, a 
stereograpinc or equalHuea pro- 
jection of a aphere in wbdli the 
tigowA til wisaSiil^^ 
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Ne?adan orogeny 


lels forms a coordinate system It 
IS used to plot points that repre* 
sent lineations, the normals to 
foliation, oi crystallographic di- 
rections 2 A senes of surveying 
or gravity stations interconnected 
in such a way that closed loops or 
circuits are formed or so arranged 
as to provide a check on the con- 
sistency of the measured values 
Syn netwo'L 3 A form of hon- 
zontal patterned ground with a 
mesh intermediate between a cir- 
cle and a polygon 
net balance Die change in mass of 
a glacier from the time of mini- 
mum mass in one year to the time 
of minimum mass in the succeed 
mg year, the mass change bet weai 
one summer surface and the next 
Ci hislanix 

net slip C>n a fault, the distance 
between two formeriv adjacen* 
plants on either side of the fault 
measuied on the fault surface vir 
parallel to it It defines both the 
direction and (Hative amount ot 
displacement Cf horizontal slip, 
vertical slip 
network net 

ncutml ahorelinc (neu'-tral) A 
shoreline whose essential features 
are independent of either the 
submergence of a former land sur- 
face or the emergence of a former 
underwatei surface, a shoreline 
resulting without a change m the 
relative level of land and water It 
includes shorelines of deltas^ al- 
luvial and outwash plains* vol- 
canoes. and coral reefs, as wdl as 
those produced by faulting, 
nentral stress The stress transmit- 


ted by the fluid that fills the voids 
between panicles of a soil or rock 
mass, eg that part of the total 
normal stress in a saturated soil 
caused by the presence of intersti- 
tial water Syn pore pressure 
neutral surface surjace of no strain. 
neutron-activation log (neu -tron 
ac-ti-va'-tion) A radioactivity ioft 
of neutron-spectrdl gamma type 
usually run in cased wells, ii. 
which high-energ) neulroits 
(about 14 Mev) bombard well 
bore rocks and transmute natural 
dements to gamma ray-cmiiting 
isotopes of charactensfit identilv 
liehavior of calciun. \ersu«^ siIicotj 
permits lithology i^tnpretacton. 
and that of carbtin »'eis*us oxygen 
may distinguish oil from water 
Sec also sp* t t^al gamma rav 
neutron -gamma log I he wtU log 
cuive c»f induced gamma ladioac 
livit> that result^ lioin bi^mbaro- 
mcpt ol rockv near the well bo'c 
b\ f8S> neutrons A low count rate 
implies near-source dissipation lu 
high-pc>rosity rocks, esp capture 
by chlonne See also neutron log 
neutron log A nidioaitivuy log 
curve that indicates the intensity 
of radiation (neutrons or gamma 
rays) produced when the locks in 
a borehole are bombarded by neu- 
trons from a sonde It indicates 
the presence of fluids (but does 
not distinguish between oil and 
water) in the rocks, and is used 
with the gamma- ray log to dif- 
ferentiate porous from nonporous 
formations See also neutron 
gamma log 

Nevadau orogeny (Ne-vad'-an) A 



dine of deformation, metamor- 
phism, and plutonism during 
Jurassic and early Cretaceous 
time in the western part of the 
North American corcj^lera, typi- 
fied bv rdatioDS m the Sierra 
Nevada, California 
neT^ (n6-v^) 1. fim. 2. flm field 
mw global tectonics A general 
term introduced m 1%8 for global 
tectonics based on the related 
concepts of coutinenlaJ dnh, sea 
floor spreading, transform faults, 
and underthrusting of the cru<:t 
and uppermost mantle at island 
arcs, as they ai«- lointly appli<*d to 
an integrate^! analysts of the rela- 
tive morions of crustal segments 
delineated by the ma|or seismic 
bdts 

New Red Sandstone The red sand 
stone facies of the Pennian ai».i 
Triassic systems, wellHlcvel(M>ed 
ID NW England 
New Stone Age Neolithic 
Nlagaran (Ni-ag'-a-iar) MkIcIIc 
S ilunan of North Amenca 
akcolite (nic'-co-litej mcMme 
aickelfferoiis (nick-el-d '-er-ous i 

Containing nickel 
nickeline (nick'-el-me) A pale cox'- 
per-red hexagonal mineral, NiAs 
ft IS one of the chief oies of nickci, 
and may contain antimony, co- 
balt, iron, and sulfur Syn nicco- 
lite. 

aickpoint knickpomt 
Nicol priaa In a polanzing micro- 
scope, one of a pair of prisms that 
poUuize and analyze the light 
used for study of a thin section 
The lower nicol, or polarizer, is 
located bdow the stage; it con- 


sists of a rhombohedron of opti- 
cally dear calote so cut and reoe- 
mented that the ordinary ray pro- 
duced by double refraction in the 
caldte is totally reflected and the 
extraordinary ray is transmitted. 
'Fhe upper nicol, or analyser, is 
located above the objective and 
receives the polarized light after it 
has passed through the object un- 
der study. Its vibration direction 
IS normally set at nght angles to 
that of the polarizer. Partial syn: 
nicol 

NiggliN classificatioo A dasstfica- 
tkOQ of rocks on the basis of then 
chemical composition, similar in 
some respects to the CJPW clas- 
sification. 

ii«p 1 A small, low break m slope 
on a beach, produced at the high- 
water rrark by wavdets 2 A 
hon/ontai cavity formed in solu- 
ble rock at the edge of a water 
hods i \ pmch or thinning of a 
seam, esp as a result of tec- 
to uc movement 

niter im'-ter) A white ortborhmn- 
bir inmi^ al, KNO3 It is a soluble 
crysuilinc salt that occurs as a 
pioduct of nitofication 111 most 
irablr soils in hot, dry regions, 
and lu the loose earth forming the 
fiiws of some natural javes Cf 
SKkia niter Syn saltpeter 
nitrate (nr-trate) A siiineral com- 
pound characterized by a funds 
mental anionic structure of 
(NO3)' * Soda nirer. NaN03. 
and niter, KNO3, are examples 
Cf. carbonate: borate. 
nitride (nr-tnde) A compound of 
nitrogen with a more posit ve ele- 





meat Aa example it oabarnfte, 
TiN. 

wSM <nt*-val) Oiaroctcnzed by or 
Hving in or under snow* e.g. a m- 
va) clbnate or fauna 
■tfotim (m*va'-tuM]) 1 Froet ao>^ 
don and mass-wasting benath a 
snowbank. 2. Tbe work of snow 
and Hx beyond the limits of gla- 
cier acdoo. 

noble BMtal Any metal or alloy of 
comparativeiy high value, or su- 
penor in rertam dcaifcd proper 
ite^> e.g gold. Sliver V piaUnun 
«"■! ih 2 ^ m^laL 

Wide I A knoK piH>tulimnce. of 
thickened boiiy part ot an animaS 
2 The point p ai w)n«ch 
the apfiarau dii(>ianen>eiit 
changes \ That point i)o a stand 
tng wave at which the veiitcal mc^ 
don It kast and the lv*;/t 2 ontai 
velociiy IS greatest eg <mcofiiic 
stationary pouiu on a yibratmg 
string 

fi««dutar (nod'-u-lar) 1 Ojfnps.«ea 
of ncxlules, eg. a nodular lunc- 
sione. Z Having the shape of 
nodules, e.g a nodular ore 
nodkde (pod'-ulc) 1 A smaD 
rounded mass or lump of a miner- 
al or aageral aggregate, oonnally 
without internal structure, con- 
trasting in oompoatioo with the 
fodi matrix m wlndi it is embed- 
ded; e.g. a noduk of pyrite tn coal 
ot of dbert in limeitoiie. Of: con- 
crMkwi. Z One of the widely dm* 
tributed ooncfcdonary lumpa of 
mangsnrtr and other mirtals, 
found on the 0oon of the wortd’e 


corded energy not derived bom 
the ei^oaion of the shot Some* 
tsmes it is ioosdy used for all re- 
corded energy except events of m- 
teiest. 

Bomendature Ino'-incD-cla-tiiie) 
The prax^tice of naming allied 
groups of plants and ammalsfiaxo) 
according to tbc hieraichicBl 
system and formal procedure pre- 
scribed by accepted authontative 
codes, i.c. the International Code 
of Botanical Nomendature auJ 
the Htemational Code M Zodc^ 
leal ?vl,,:DieiKiature. 
nominaji diameter (non''-i-aiil> Tbr 
compuifd diamciei a hypo- 
theocal ‘ipberc havng the same 
voliane that calculated for & 
given sedunentarv oartide it is a 
true xnes'iure of paiticle size in- 
dependent ol eithei shape or dm- 
sify of ihe particle. Cf: ufutvaient 
radtta. 

oonartesiaii ground utter Inon-ar- 
te' -Sian i uncon finea ground water. 
noncoaformity (non-oon-form'-i- 
ty) An unconfonnity between 
stratified rocks above and un- 
straohed igneous or metamorphic 
rooks below. 

nooflowiiig mseoka well An oite- 
sian mil whose head ts not suffi- 
oent to lift the water above the 
land surface. Cf : flawing artesian 
weiL 

Binumshd (non-met'-ai) 1. A naCit* 
rally oocumng substance that 
does nos have metallic propertiei 
sudi as high hmer, ooodocdvity, 
opaquencMt and ductility. Z In 
eoonopuc gadogy, any rock or 
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value, such as s<one. aulfui. or 
>alt Syii nohmetathi^ inJuA^nu^ 
mineral 
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compftnson Adj* rwmathK. Cf‘ 
mode 

normal cycle fluml cycle of enh 

sion. 

normal dip regional dip 
normal diMribatioa A frequency 
diunbuiion wh<ffie plot is a con> 
KniioiLS. infinite, bdl-sbaped 
( urve that is synimetncai about 
ro, anthmrtic mean, mode, and 
median (which in this distnbutioo 
are riiiniencally equivalent) Syn: 
Gausxtan cur^e. 

normal erosion I The weanng- 
awa> of topographic features by 
prevailing agencies, speaf stream 
ertision in a temfierate climate 
Tihe term is open to cntiasin be- 
cause erosion as found in tempei- 
ate areas may in fact be ^abnor- 
mal** or because one mode of ero- 
sion 1 $ just as ''normal** as anoth- 
er 2 Erosion under natural 
environmental conditions, undis- 
turbed bv human activity 
normal fault A fault in which the 
hanging wall appeals to have 
moved downward relative to the 
footwalL The angle of dip is usu- 
ally 45-90* a ihrust fault Syn 
gravity fault, slump fault 
Bormal lioriaoiital sq^aration off- 
set 

Dormal moveoiit The uicrease in 
arrival time of a setsmic-rcflection 
eve It resulting from an ncrease in 
the distance from source to detec- 
tor, or from dip of the reflector 
Seismic dau roust be corrected 
for Dortnai moveout. See also 
moveaut 

Dormal-moveoat vidodty The con- 
stant vdoaty for an overlying 


roediuin that would most oeaif y 
give the observed normal move- 
out for a honzootal reflector. It is 
(kfeimiiied from normal movecNit 
values in veloaty analysis. 
normal polarity 1. A natural rema- 
nent magnetuation closely paral- 
Id to the present ambMnt geo- 
roagnetic-fieK* duection See also* 
geomagnettc reversal 2. A con- 
figuration of the earth's magnetic 
fidd with the magnetic negative 
pole located near the geographic 
north pole,-— Cf: reversed polan- 
ty 

normal stress That coroponent of 
stress which is perpendicular to a 
given plane It may be atber ten- 
sile stress or compressive stress 
normal soniiig In plagioclase, the 
change by which crystab become 
more sodic ui their outer parts 
Cf* reversed zoning. 
normative (nor'-ma-tive) The adj 
of norm. 

normative mineral A mineral 
whose presence in a rock is 
(heoretically possible on the basis 
of certam chemical analyses A 
normative mineral may or may 
not actually be present See also. 
norm. Syn* standard mineral 
norm system CIPW dasstficatwn. 
nose 1. A short, plunging anodme 
without closure. 2. A projecting 
buttress of rock, or of a ridge or 
mountain. 3. The central forward 
part of a parabolic dune. 4. The 
forward part of a torfaidity cur- 
rent, whi^ is denser than the tail 
and carries coarser material, 
noldh 1. A tam and in the 
ttortbeastem VS. lor a oarram 
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defile hetwecf) ijinunlains or 
through A ndge Of col 1 A 
deep cut along the ^v* of a sea 
chff near the high water mark, 
formed hv wave ert>Mv>n. over 
?hc cliff hangs t. f n\f 
notochord t.n<. to duudi A of 
jlaslu itlU whi< li pu'vul^ a sup- 
t«KTiMp j'.d MiltenmK. ^iru*.tui** m 
an Rinrn 1 •» it is 'epiated i>v 
I twkbK»ie »n djc uuc vc’U*^ 
brates 

novaculiU ^no^vac o bo-'i \ dens* 
£*% iittxU'MM lighwolortd 
T ,pUHr^‘‘»a’l ne siiUfOtis s<d* 
'^unVJV'txi' s tti.Iar *. hen hut 
tt'f ihe Jouimarii e of mam rys 
t dhia ^ i irt? t \« r iac«l Miv I*» 
*'’*• t>pe tKvur CUM Unaer ral»x> 
*K s# tht Oiiashit«t M n*i*»rtu»s, 

t'kio'as A\ii OU.ih »r»ia‘ it ap- 
V 1:h u ‘hoMnal* nielinuH 
ph»>srM NJ It 1 .hen Uk r<»ck »s 
-i H nt 'mx arv* Ar 

^i2n\us nr fit 

nuetcar log 'o' cn <tr [tit *)' kloi 

^^j» ’ FHhf'ttr Utg 2 ru<jt/<fw run 
•< iT 

nucleation inu-vlf' t ,u n» 
ginning ^ u\^Ul gowth ai *m 
more ffOinis 

nuclide tot. JK*e> A »prties d 
»um cha»'*icif*ri7i d hv ’hr i.uin- 
her of ncutums and p t ns io its 
nucleus 

nnee ardenU (iiu ee « •< i u I A 

swifd» riowiiig. Sirhuhnl 
ttoud, sonjetinies inc^andcv^ni. 


erupted fri>m a volcano and cA^n- 
taming ash and othei pvroclasncs 
in Its lower part a denstrv current 
of pvrvKlaMK flow Ric lower 
p<»r» of the niiee ardeide istompa- 
lahle to ar, ash md the 

t arr v^metimes used s\ni nv- 
moiislv hivmol tremh, ‘gh*w 
Pv * loud” S^u giUAmi* rtoud 

nugget A wattiw*.MTi lump of plsu- 
e* gi^ld or ^ihcT Uftiai 

nummulite Inum >niu iite) An> 
♦v»^'\nmufcr hclorging to the Umi 
}\ NuTiiinuhtidae characterized 
‘ V n piamso'rttl iOir or lens- 
shaped test Range I'ppei t'Veta 
e* p 1 '' the p'''stmi Ad> num 
" uhtu 

nummulitii hmrstoiic (num-inif- 
ht' It * A solifner«iarv nnk torn 
poset* hi-^dv * ! niinirnuhte shells 
spdif ‘NumMiUiiu I ime- 

iioiK « rhiwk hsiimnvc* and 
Widely disinbuied r«KeiiP forina- 
i >n sirftchiiig fmiu the Alps am! 
nostherji ^•nc^l tr> c'hina and 
,istc n ind 'uthern Asia> cirm- 
j r •#» I t*sp ( the re.i airo of *he 
genus \u*nmy!ii*''s. 
nunatak (nui a tak) An iso)*jted 
kuol t *“ peak o{ **cd pivv- 

K*ci' p.t>niinn»tU aliovi the so - 
U r /t a gldcii r rtiM* ' ' jf roiindcd 

\ elacie* ic« ’^aud»ik iicttim 
n I Jo, g n ^ as* ♦ t Ti» 
and I iMnol f skn tt» I uieiy 
'io»k 
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oblique (ob-liqueO n An aenal 
photograph taken with the casn- 
era axis intentionally irxiincd. It 
combiners the ground view vith 
the pattern obtained from a 
height. Sec also ohHquc. hn 
oblique. 

oblique extinction incUned extinc- 
lion, 

oblique fault A fault that 
obhque lo. rather ♦han pnraHd o? 
periknidinjlar to. the •:tnic c of th*; 
constituent rocks or dominan- 
structuie or ohiique^hp fauh 
Syiv diu^onJ fiiub 
oblique joini diifp,onfi} joini 
ubUaue projtetiini A nroj«*t't!i'n 
that IS not L'enti-ro.1 on a poi * oi 
oi; tbo equator and tha^ d;>f’s not 
use the equiatos it ♦neddion ^ 
cenie! hn,* of L ocntalion, o. that 
has an axis inclnied at an oMiqae 
angle to the c^iuito' \v,\ pi e g 
“obhqn** Me«oa'iOi pis'jocijon” 
oblique- slip A fan': whi- h 
the slip is obhque to, r<.'iher than 
parallel ot pcrpcndjcrlar tf-, the 
dip of the const Jiiient io. ks or 
dominant structure, Cf- id'^ique 
fault. Syn- dtagonjUsUp fa uU. 
obsequent (ob'-se-ttuent) adj I 
Said of a geologic or topographic 
feature that does not resemble oi 
agree with a ci.^equent feature 
from which it developed; eg a 
block mountain that was f<3rnierly 
the floor of a graben but was left 
standing as a resul* of differential 
erosion. 2. Said of a stream or val- 
ley whose course is opposiu to 


that of the origina] consequent 
drainage. — n. obtequent stream, 
obsequent fault-line scarp A fault- 
line scarp that faces in the oppo- 
site direction from the original 
fault scarp, i.e fac^^ the up- 
thrown bl<x:k. Cf; resequent fault- 
line scarp. 

obsequent streain A stream tbar 
flows m 3 direction opp^'site to 
that r>,f an original conseouen? 
stream that is a tributary u t 
siibs<y^utiiit stre^iin d^'veliip?.' 
along the strike of weak bed:, t g. 
a short stream do'-vn iliC 

sca^'p slope n ctJe«‘.Tg Syn- chie- 
quef>* 

obsidian (ob-sid'-i-an'^^A black or 
dark-colored volcronc [jh'ss, 
ally of rhyohtccomp.iiitirn, char* 
aclC’^.’Tcd hvcmchoidal *>5»‘?ur 
!f rsed for 

jtfwelrv’. Had art ob- 

obtuse bisectrix Thu di'wtior. bi- 
Oir angle bet wren 

tfx optK of bi:>xial wMai 
Of’ arii*e f•\^ec^*'LK 
ocean-bftsut flw^r (he urea yf the 
flv'Oi Ikttweeo the base v>f the 
cofitinental margin, usvally the 
?^v>i ef ih<* continental rise, and 
the niid'Occai' ridge 
iK:can current I . A predominantly 
hon'/onf.5ii movx?meot of the sur- 
face waf .?r of the icean. constitut- 
ing pai^ of its general circulation 
2 Broadiyr ayiy current in the 
ocean — ^tidal or nontidah perma- 
ncpt or seasonal, hcr'zoata! or 
’-erticai - 'characteru.cd by reg- 
ularity. ft may be produced by 
wind stresses^ long-wave motions. 



or density gradients. 

oceanic crust The crustal rocks 
that underlie the ocean basins; 
they are equivalent to the sima. 
The oceanic crust is about 5-10 
km thick; it has a density of 3.0 
g/cm^* and compressional seis- 
mic-wave velocities travelling 
through it exceed 6.2 km /sec. Cf; 
continental cnisL 

oceaiaography (o-cean-og"-ra-phy) 
The study of the ocean, mciuding 
its boundan*. and bottom Copog* 
rapby» the physics aud clieimstr> 
of sea water , the types of curreni*, 
and rhe many phases of maiine 
biology. 

ivceHar (o-cd'-lar) Said of ibe tex- 
rujc of an igneous rock in which 
aggregates of smaller crystals 
{a g, biotJtc) arc arranged radially 
or tangentially ariiund larger, 
cuhttciiai cryst^s (e.g. leucite) or 
fom) rounded eyelike branching 
fonos. said of a n^ck having 
such a tC/vluie. 

^'iiher (c'-cher) An earthy, pow- 
dery, red, yellow, or brown iron 
oxide that is used as a pigment; 
c.g. yellow or brown oeb^ Oimo- 
nite) ajid red ocher (hematite). 
Also, any of various clays strong- 
ly colored by iron oxides. Cf: 
umber; sienna Also spelled: 
ochre. 

Ochoan (O'-cho-an) Uppermost 
Permian of North America. 

octahedral cleavage (oc-ta-he'- 
dral) Mineral cleavage paiallei to 
the faces of the octahedron, as in 
fluorite. 

ocCahediitc (oc-ta-he'-drite) aruh 
uua 


octahedron (oc-ta-he'-dron) In the 
isometric system, a crystal form 
consisting of eight triangular 
faces each having equal intercepts 
on all three crystallographic axes, 
off lap 1. The progressive offshore 
regression of the updip edges of 
sedimentary units within a con- 
formable sequence of rocks, in 
which each successively younger 
unit leaves exposed a portion of 
the older unit on which it lies. 
Ant: ortlap. Syn; itegressive ower- 
iup. 2. ITie progiessive withdraw- 
al of a sea from the land. Cf: 
regression, 3 . A term cr>mmonly 
used by seismic interpreters for 
reflection patterns generated from 
strata prograding into deep wa- 
ter. 

{offset 1. The horizontal compo- 
:ieiit of displacement on a fault, 
measured per]>aidicuiar to the 
disrupted horizon. Syn: normal 
koriz>mtcl separation. 2 In scis- 
mic prospecting, the honzonta! 
distance from energy source near- 
est detector, or from a shothole to 
the line of profile (measured per- 
pendicularly to the line); also, the 
honzontai displacement, meas- 
ured from the detector, of a point 
for which a calculated depth ap- 
plies. 3. A spur or minor branch 
from a range of hills or moun- 
tains. 4. A new coraiiite formed in 
a corallmn by budding 
offset well An oil well drilled near 
the boundary of a property and 
opposite to a producing or com- 
pleted well on an adjoining prop- 
erty, for the purpose of preventing 
the drainage of oil or gas by the 
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earlier well An obbgation to drill 
such offset wells is cootained in 
oil and gas leases 
offshore bar 1. longshore bar. 2. A 
catchall term for features now 
known as barrier beach and bam- 
er island — The term is undesira- 
ble as It has been apphed both to 
a submerged feature (bar) and an 
emergent feature (barrierX 
offshore beach bamer beach. 
ogisc (o'-give {o'-jivcP A dark 
band of debns-laden ice* one of a 
vrnes visible on a glaaer surface, 
convex downslope owing to faster 
Rom in the niid^e of the glacier, 
oil field 1 An oil pool 2. Two or 
more ot( pools on a single geologic 
featuf f or otherwise dosely relat- 
ed 

oil pool A subsurface accumula- 
Uon of petroleum that will 3 ridd 
crude nt! tn economi< quantities. 
(Ihc oil occurs tn the pones of the 
rock and is not a ''pool** in the 
ordinary saise of the word.) Cf 
oil field 

oil sand A tenn applied loosdy to 
any porous stiatum containing 
peiroleum or impregnated with 
hydriKuirhons. specif, a sandstone 
or unconsolidated sand from 
which 0*1 IS obtained by drilled 
wdls The term is also applied to 
productive limestone and dolo- 
mite. See also gas sand: tar sand 
oil shale A kerogei -bearing, finely 
laitpnated brown or black sedi- 
memary rode that will yidd liquid 
or gaseous hydrocarbons on dis- 
tillatioii. Syn: keragen shale. 
oO trap Any btrrier to the upward 
movement of oil or gas> allowing 


either or both to accumnlateL A 
trap iochidcs a reservoir rock and 
an impcnneable rvcf rock die 
contact between these is concave 
downward. See also: stratigraphic 
trap; structural trap 
oil-water oontaet The boundary 
surface between an accumulatiOD 
of oil and the underlyuig **bottom 
water** Syn; oil-water interface, 
oD-watar In terf ac e oil-water con- 
tact 

old age 1. Thai stage in devdop- 
ment of a stream in whidh erosion 
decreases and aggradation 
becomes dominant; the stream 
meanders on a broad floodplam. 
2 The final stage uvthe cyde of 
erodon of a region) in wbicb the 
surface has been reduced almost 
to base level. 3. A hypothetical 
stage in the devdopment of a 
coast, dmracteitod by a wide 
wavc-cut platform, a gently slop- 
ing sea diff far miand, and a 
coastal region nearly a peneplain. 
The st^ is probably an abkrao- 
Hod, since it is doubtful whether 
sea levd remains stable long 
enough for Che land to be so re- 
duced. 

Old Rod Sandoteno A thick ae- 
quenoe of nonmarine, prodorai- 
oantly rad sediiiiootary rocks, 
chiefly sandstones, conglomer- 
ates, and sbalei, reprascntuig the 
Devonian System in parts of 
Oraat Britain and dsewhera in 
NW Euroiie. 

OldSteaaAfls JMoAMi 
ollpo- A ptclb meanhkg 
littte**. 

OHpDMte (OI'4-iCHWM) An 





355 


epoch of the early Tertiary period, 
after the Eoocse and bdore the 
Miocene; also, the corresponding 
worldwide aeries of roclu. It is 
considered to be a period when 
the Tertiary is designated as an 
era. 

oUgoclase (o9*-i-go-daae) A miner- 
al of the plagiociase feldspar 
group with composition ranging 
from AbqoAoio to AbToAnjo It is 
common in igneous t ocks of inter- 
mediate to high silica content, 
oliaomictit (ol'-i-go-mic'-dc) 1. 
Said of a lake that circulates only 
at rare intervals when abnormally 
cold spdls occur, eg. a lake ctf 
small or moderate area or of very 
great d^th. 2. Said of a elastic 
sedimentary rock composed of 
only a few rock t 3 rpe 8 . e.g a fdd- 
spathic quartz arenite; also, said 
of the clasts of such a rock. Of: 
monomictw: poljfmktic. 
oiigotroiihic lake (ol'-i-go-troph'- 
k) A lake that is characterized by 
a defkacocy in plant nutrients and 
usually by abundant dissolved 
oxygen in the bottom layers; its 
bottom deposits have relatively 
small amounts of organic matter 
and its water is often deep. Cf; 
dyatropkk kike: eutnpkie lake. 
ottrtoafromt (o-lis'-to-strome) A 
sedoneotary deposit ooDstsdiigof a 
dmocic mast of mtimatdy mixed 
heterogeneous materials (sucfaaa 
blocks and mods) that m> 
cumiilatied as a scaiifUod body by 
mbmarine gravity liidmg or 

meats. It is a mappablc. lenaiyw 
stratigraphic imit lacking trmt 




bedding but intercalated among 
normally bedded sequences, as in 
the Tertiary basin of central Sici- 
ly. Cf: melange. 

oliviiie (ol'-i-vine) A grew or 
brown orthorhombic mineral, 
(Mg,Fe) 2 Si 04 . It consists of Che 
isoiDOrphous soUd-sdution series 
forstente-fayalite Olivine is a 
common rock-forming mineral of 
basic, ultrabasic. and low-silica 
Igneous rocks (gabbro, basalt, 
peridotite, dunite); it crystallizes 
early from a magma, weathers 
readily at the earth’s surface, and 
metamorphoses to serpentme. See 
also: peridot; chrysolite. 
oncoHte (on'-co-lite) A coooentri- 
cally laminated, cakareous aedi- 
mentary structure, resembling an 
oolith, formed by the accretion of 
successive layoed masiei of 
gelatinous sheaths of blue*gieen 
algae. It is smaller than a 
stromatolite and generally does 
not exceed 10 cm in diam^. 
Ofrion-akiii weathering spheroidal 
weathering. 

onlap 1. An overlap characterized 
by the regular and progressive 
pmehing out, toward the margiiis 
or shores of a deporitioml baria, 
of the sedimenU^ imits witbm a 
conformable sequence of rocks, in 
which the bouiulary of each unit 
is transgreaied by the iwxt overly- 
ing umt and each unit in torn tor- 
miiiatei fwtber firom the point of 
r e fe rence. Ant; qjSIqpi Of: ninr- 
snpi Syn: trunsgreaimtmrk^ 2. 
The progiesttve aubmcrgenoeiaf 
land by an advancing tea. Gl: 
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mukuntt 1. Pdrtauiing toa diroctioB 
landward from the sea* as an on- 
shore wind. 2. Situated on or ne^ 
the shore* as onshore oil merveb. 
ontogenetic stage (on'-to-go-net*- 
ic) Deveiopmenta] stafte tn the 
growth of an individual orf^anism 
ontogeny (on tog'-c ny) Develf»p- 
meiif of *10 individual >rg*«3ism m 
its ^d^ous stages ^roui uidiatioo 
h ough aiatbr tv of^^ogenci- 

<f S- ift CVil 

cn> X A f haS' 'd »nv that 

‘ hk<‘ hi'iJtJ 4i^u:t oasist nj 
>f iltf'Ht M baud diif'\iA 
'' s hi I ihhkc ’ <h^t th ‘ 

VI u< iiu* 

M* ii I X IS usHi in n”* 1 
iiPs s v'f i. 

nsi ‘ iv 'Jm.I usadll> 

* 1 d f**u .V* t^ansluvw^i 
V t' Si u s.n of 

.ill/ ^Uv ‘ j5) k 

Mj )M.Mr uii.f' < > "I jAt AiO Iff /»d 
td f a\.fUi.K tjf ^^!r UfiMi* a 

^KK 1 fo’ vl' Mu\ asevi 'kS a nei. »- 

t vt O' uk'JslulUKi 4uater.a» i 
fk vTial .aAcnl: * ?>)<»(. ts \ »s 
<*>U4iW icposiUM Sawi kold-vsa- 
tel su'unons often in ihc >f 
slalagmue^ ana sta<auUtes la 
caves S«e Ats<» jcrvt* onyx S>n 
onyx ilancist**r 

(Kjlitc (o'-o-lite) 1 A sixlsmentan 
r*x;k. usually a lunestoae* macte 
up chiellv of odhkhs cemented 
together 2 A term ..>ften used for 
oolitk Off* pisolite. 
oSUtb (o'-o-lith) Coe of many 
amall rounded aocrettonary bod- 
ies in a Bcdunentary rock, reson- 
bltng fish eggs, with a (hameter of 
0 25 to 20 mm. It is generally 


formed of calcium carbonate, in 
poncentric layers around a nu- 
deos such as a sand gram The 
terto is sometimes used for a rr ic 
composed odhtbs Cf* oc^tse 
pKohtk 

ooze A pelagic sediment consisting 
of si least 50*^ skeIe^ 1 remains of 
calcar^t'us or stlim i ^ ^leSsgK ot 
ganisias th( >' ‘st Vu's clay nim- 
eiaK Ooz*?s aic d > tbr ' 

;hd»’aUen^*iv. organisms, c ^ di. 
<i)m c See ai^ ^ tal 

ii^ncitus ooii 

opal A niincfaji ' mi - ’ M Sk», 

It hav 'fiovir' 

<kvTiC ibffntctk f vtvi.iM 1 
pacse'* sph'"j‘ ^ . v,t/' 

conur k** X * U ^ v>/» ' 
ir 1*11 't«v )1 .‘v -s trail 
.nl nuin >< u an, von 
c v^Lkv.1 f/u> f 

wt/f >• <l i Ut-p . 4 ten. 
j<tiaiines cit»o I J iL d kh a iaui 

vaoctv tA ic^k^ iivi ii»iins The 
laiwpavent ^olorxi sancliu*^ 
o|)rtics*>cncc arc \ali\txS 
.tniist yQcs Sa dlso rjuliU 
opalescence <>pdl ^ -'•cncejf A 
nuiky or somewhat pear}} ap- 
peal anu. 01 iiisier of a nimcral. 
such as that &.howD by opal and 
rnootistone Ci play oj cohr 
opalized wood u^'-pai-ired) aha- 
fied mod. 

<^^ue (o-paqueO Said of a maten- 
al that IS impervious to visihk 
hght, or to radiant energy other 
than visible hght, eg ratotioa. 
Cf- tmnshicoit: transparent 
ogaoevt mfiiliigSurfidal nulling, in 
which the vahiabk rock is ex- 
posed by removal of overburden 



Coal, numerous nonmetals, and 
metalliferous ores (as of iron and 
copper) are worked in this way 
Svn strip mining 
open fold A fold in which the limbs 
diverge at a large angle 
open form A crystal whose 
faces do not enclose space e g a 
rngnnal r> ism Cf c hsed fonn 
open hole An or,t.*-c‘d well or 

Porehole that portion “xfcnd 

ng below the depth at which 02s 
ha** beer set ? A borehole 
tree of arv oh^tiuelmp ohie-wt 

pn* oaclmg The r «>i- 

* ,fnr*ebt >f 1 ^) sol< t 

h { ack' ^ 1 ^ 

* c b 4 f no i\ ‘ >i 
' ^ j * /N ' 

t f 1 t f 

pei t j lui ) A 1 < >r 

T II » II’' Olj*’ tll\v 

* ’ , i •‘fU ^GU* 

opb*ci«lr»'1t << phi-A dl* *. 

’ < c 'nViniM’’ scipeni ' 
ophiolilc t )' pill o litt> \i\ asscii,- 
blagt of i ^ah- and ij’tiaT»*rifK 
’Xntous rocks tanging f^nm '^pilile 
enti basalt to gabbro and peiidO' 
tite including rocks nch ui ser- 
pentine, chlonte, epidote, and ’il- 
bite denved from them by later 
metdmorphtsm, whose origin is 
associated with an early phase of 
th^ development of a geosyodme 
ophitic (u-ph!t*-tc) Said of the tex- 
ture of an Igneous rock, cap. dia- 
base, in which lath-sbaped plagio- 
clase crystals are included in 
pyroxene crystals, typically au- 
gite Also, said of a rock esbibit- 
mg such a texture. Cf* poiktiinc. 


Syn* dmttasic: doientic 
optical calcite (op'-ti-cal) Crystal- 
line calate so clear that it has val- 
ue for optical use It is usually Ice- 
land spar 

optical character In optical erss 
tallography, the d^ignation posi 
t!ve or negative, depending on the 
values of the different indices of 
refraction of a mineral For uniax- 
ial crvstals with two indices of re- 
frdchon, if the index of the ex 
^r-iortfitiary rav exceeds that of 
'he ordinal y 4 a> the nmera! has 
& poMt’s^ optKJu' chw-wter Foi 
hi'x <i\ with three indteef 

J * -trdciso'4, 4 inle^n»MtTHic in 
lex sncarc tt v.iliic to thesmid! 
c mde'* thiifi U l»4c Wrg* r tine for 
ophcolly positivt*' ciystais 
pticai constant Anv ^haraeiciistu' 
optical propeity i ' s .rysUl, t g 
In of tefra^'ti oplic angle 
>p«>oal pyrometei instrument 
tha measure^ high icnipe^atui ‘ 
'ly a/mpdnng ‘r intensity ot 
hi^ht of 1 partici^'di wavelength 
from the hot inatcndi with that of 
4 iilan.< nt of known tempeiature 
It IS used to determine the temper- 
ature of incandescent lavas 
optic angle Fhe acute angle be- 
tweeti die two optic axes of a biax- 
ial cTystai, Its symbol is 2 V Syn 
axial angle. 

optic axis A direction m an antso- 
tropK crystal along which there 
no double refraction 
optic effipaa Any noncircular sre- 
tum of an mdicatnx. 

OfMcnIar (or-bic'-u-lar) 1 . Said of 
the structure of a rock oontauung 
numerous orbiculet, also, said of 



a rock having such structure. 2. 
Having the shape of an orbicule. 
Cf : sphsrulitic, 

orWcule (or'-bi-cule) A more or 
less sphtfical body, from micro- 
soopic siie to sevc^ oentimeters 
in diameter, whose components 
are arranged in concentric layers. 
Cf: spherulite Adj: orbicular. 
order 1. A category in the hier- 
archy of classification of plants 
and animals intermediate b^ween 
class and family. 2. In the CIPW 
classification of igneous rocks, the 
basic unit of the class. 3. basin 
order. 4. stream order. 
ocder-diaorder polymorpUms The 
oocurrenoe of two crystal sub- 
stances of the same ooinpoaitioii 
but different atomic arrangement. 
In the higher-tcmperatuie or dis- 
ordered form, two or »,nore de- 
ments are randomly distributed 
over a particular set of atom sites; 
in the lower-temperature or or- 
dered form, the atoms become or- 
dered with respect to the same 
sites. The ordmd form usually 
has lower symmetry, 
oidarolcyj^iiigrthmTbeappar- 
ent clirooologicBl sequence in 
which crystallization of the vari- 
ous minerals of an assemblage 
takes place, as evidenced mainly 
by textural features, 
onittnary lead (or'-di-nar-y) cofn- 
moa lend 

ordfaMry ray In uniaxial crystals, 
the ray that vibrates perpendicu- 
lar to theoptic axis; the O/njt Cf; 
axtraordiaary ray. 

Ovdavidaa (Or-do-vi'-cian) The 
second carlksi period of the 


Paleozoic era (after the Cambrian 
and before the Sihirian). thought 
to have covered the spaa of time 
between 500 and 440 millkm 
years ago; also, the corresponding 
system of rocks. It is nanied after 
a Oltic tribe called the Ordo- 
vioes. See also; age of marine in- 
vertebrates. 

ora The naturally occurring 
material from which a mineral or 
mtnerate of economic value can be 
extracted at a reasonable profit. 
Also, the mineraKs) thus extract- 
ed. The term is generally but not 
always used to refer to metallifer- 
ous material, and is often modi- 
fied by the name of me valuable 
constituent, e.g., ‘*iron ore"*. See 
also; mineral deposit: ore body: ore 
mineraL 

orehody A continuous, wdl-de- 
fined mass of material containing 
enough ore to make extraction 
economically feasible. See also; 
mineral deposit 

ore control Any tectonic, litholog- 
ic, or geochemical feature oootid- 
ered to have infhienoed the fonna- 
tion and localization of ore. 

cr^talhze into an ore; the sulfide, 
oxide, or other metallic fecies of a 
solidified magma, 
ore ■ in em i The part of an one 
usually metallic, which is 
economically desirahleb as con- 
trasted with the gangue. 
ore sheet A pipehke. ribbonlike, or 
chimneylike mats of ore witfaia a 
dep^ (usually a vein), rapie- 
seating the more valuable part of 
tbodepenit Syn: shoot 



orgulc (or-gan'-ic) adj. Pertaming 
or relating to a compound con- 
taining carbon, espedally at an 
csssential component. Organic 
compounds usually have hydro- 
gen bonded to the carbon atom. 
Of: inorganic — n. A substance 
containing carbon, as in such ex- 
pressioDS as **organic-rich shale*', 
organic rmf A reef or bhherm. 
organic rock A sedimentary rock 
consisting primarily of the re- 
mains of organisms (plant or ani- 
mal), such as of material that 
originally formed part of the 
skeleton or tissues of an animal 
Cf: biogenic rock, 
organkan Any hving individual 
whether plant or animal, 
or i ent al amethyst (o-ri-en'-tal) 1. 
The violet to purple variety of 
sapphire. 2. Any amethyst uf ex- 
ceptional beauty, 
oriental eamrald A green variety of 
corundum. 

oriental topax A ydlow variety of 
corundum. 

orientation (o'-ri-en-ta'-tion) 1. In 
describing crystal form and 
aymmetry, the placing of the crys- 
tal so that its crystallographic 
axes are in the conventiooal pori- 
tioo. 2. The diiectioo in which an 
aerial photograph is turned with 
rapect to observer or map. 3. In 
aorvorin^ csublishing dre cor- 
rect ralationsliip in direction, usu- 
ally with refeitm to the points of 
the compass. 

ori e nta d spodiM (o*ri-cnt-ed) 1. 
A representative piece of rock 
that is so marked as to show its 
Ofigmal pontion in space. 2. A 


fossil whose position is known as 
to such features as dorsal and ven- 
tral sides, axis of coiling, etc. 
original dip primary dip, 
originri horiaontali^ The state of 
strata being horiaontaf or nearly 
so at the time they were deposit- 
ed. See also: law ongfnai horl- 
zontality, 

orodiae (or'-o-cline) An orogcnic 
belt with an imposed curvature or 
sharp bend, interpreted as a result 
of horizoQtal beo^ng of the crust, 
or ''deformation in plan*'., 
orocratic (or-o-crat'-ic) Perking 
to a period of time in which there 
is much diastrophism. 
orogen (or'-o-gen) orogenk bell 
orogienic (or-o-gen'-ic) Adj. of 
orogeny. Cf: orographic 
orogenlc belt A linear or arcuate 
region that has been subjected to 
folding and other defonnatioa 
dnnng an orogenic cycle. Orogen- 
ic bdu are mobile belts during 
their formative stages, and most 
of them later became mountain 
belts by postorogeoic processes. 
Syn: fM belt; orogen, 
orogenic cyde The interval of time 
during winch an originally mobde 
belt evolved into a stabilized orch 
genk belt. The concept has been 
leadened obsolete by the recogni- 
tion of the plate structure of the 
earth. Syn: georyncUna! cycle; tec- 
tank cycle. 

erogenic fiMies A term describing 
the teetomc environment of a geo- 
syndinal bcies. 

orogenic phye The median part of 
an orogenic cyde, characterized 
by a dimax of crustal mobility 



iukI orogeaic activity. 

orogeny (o-rog'-«-ny) Literally, the 
process of formation of moun- 
tains. In present usage, orogeny is 
the process by which structures 
within fold-belt nmounlainous 
areas were formed, inciudiug 
thiuuing, folding, ftiuitiug in 

the outer and higac: :.?yers, ahO 
plastic foldir<.g, 

and piulOi'iisrtj in miner '.riJ 

deeper layers. 0 ;ily • was 
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ortho- In pelroiogy, u pr^*fvx that, 
when used w^ih ihe nanie of :i 
metamorphic r^ick, indicates iiiat 
it w'as denved from un igneou.'^ 
rock, c.g. orthogucisN, onhoaio- 
phibolite; it may also mihcaie tiie 
primary' ongin of a trystalhne, 
sedimentary lock, eg. **or- 
thoquart.ule** as distinguished 
from '*inetaquartz 3 te"' 

ortiboaaia (or'-thoax'-is) In a 
mmioclinic crystal, the lateral 
axis that has twofold symmetry 
and/or is perpendicular to the 


mirror plane of symmetry; it is the 
h axis. Of: clinoaxU 
orthoclase (or'-tho-clase) 1. A 
Vbhite, puik, or gray mineral of the 
alkali feldspar group: KAlSi^Og. 
It is the partly ordered, monociin- 
ic modification of potassium feld- 
spar end is dimorphous with mi- 
croclintu being stable ai higher 
tef upc^atuf cs; it :js»Aa]iy comaitis 
soJr,^rn in minor attiL imts. Onhi^ 
cia^t. is a common '^iKk-lormmg 
mmv'.'ii: it occur? 

S'.r'O ms rocki, .ii,d ciy^tai- 
lit,. >•. '.uiu 1,*. u.su«diy |>es dm- 
w:. 1 A i;e\icrau ten'-., lo 

i*n:> potassium tcidspfi.: »;i oi 
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am^^'Sh'Klase. 
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by Jied’inenr 

oi foi '? hi - aai '■‘""Svii ; 

kv'-iiidor ‘b;Vt U'Ui w.N.i dj- 

5‘fC'i»on or ■.pf'i.oiv. cXiniJiiu- 

for PAAx,} generations uji 
cvo*ving Ant,v\,:: 'uut ohen ap- 
pc.*.rs 10 U: 5 nd*.’ pendent ol the ef- 
fects oi aaiur'd iveitvtjon or otr.ee 
exicrnal factors. 

orthoKCosy ncHnt' (or - iho-g?. -o 
.syc''Chne> A ecosync’iru* between 
contmeni"'J aiir! (>cei)aic cratuns, 
xintainmg voic^imc (cugeo- 
synoiinali and non volcanic trnio- 
geosyndioal) belts. Syn: primary 
geosyncliii^. Sec also: eugeasyn- 
chne; miogai^nclme, 
ortbogneiss lor'-tho-gneiss) A 
gneiss derived from ao igneous 
rock. 

orthogonal (or-thog'-o-Dsl) n. A 
curve that is everywhere perpen- 
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warn qf inuulatiotL Syo: mm of 

B— oihi (cMHRio'-sis) The move* 
ment at unequal rates of a sol wit 
throng a sonipenneable mem- 
brane, which usually separates 
the solvent and a solution, or a 
dilute solution and a more con- 
centrated one. until the solutions 
on both sides of the membrane are 
equally strong Cf* duilym See 
also elettro-osmoui, 

Ostekhthyca (Os-te-ich' thy-es) A 
dass of vertebratrs. the bony 
fishes Range. Devouian to pres- 
ent 

osCracode (os'-tni-code) Any 
aquatic crustacean belonging to 
the subclass Ostracoda. charac- 
terized by a bivalve, generally cal- 
cified carapace with a hinge along 
the dorsal margin Most os- 
tracodes are of microscopic size 
(0 4- M mm long) although fresh- 
water forms up to S mm long and 
oranne forms up to 30 mm long 
are known Range, lower Cam- 
brian to piesint Also spelled os 
tracod 

outcrop n Fhat part of a geologic 
formation or structure that ap- 
pears at the suiface of the earth, 
also, bedrock that is covered by 
surfictti deposits such as alluvi- 
um Cf exposure Syn outcrop- 
ping — To appear exposed and 
visible at the earth's surface, crop 
out 

outer core The outer or upper zone 
of the earth's ronr. extending 
from a depth of 2900 km to 5100 
km. and including the transition 
zone. It IS equivalent to the E lov- 


er mdUht Flayer, It IS preauraed 
to be hqoid because it sharply ra- 
diuses compressmnal-wave veloc- 
ities and docs not transmit shear 
waves Its density ranges from 9 
to 1 1 gleam} Cf inner core. 
outgaasing The removal of occlud- 
ed gases, usually by heating, e g 
in the earth's early history, the re- 
lease of gases and water vapor 
from molten rocks, leading to the 
formation of the earth’s atmos- 
phere and oceans 
outlet glacier A glaaer issuing 
from an ice sheet or icc cap 
through a mountain pass or val- 
ley Cf glacial lobe, ^ 
outlier An area or g<’oup of rocks 
surrounded bv rocks of older age, 
e g an isolated hill or butte. Cf 
inker 

outpost well A nole dnlled for oil 
or gas with the thought that it will 
probably extend, by a considera- 
ble distance, a pool already partly 
developed It is far enough from 
the limits of the pool to make its 
outcome uncertain, but not far 
enough to be designated a wildcat 
well 

outwash Sano and gravel deposit- 
ed by meltwater streams in fiont 
of the end moraine ui the margin 
of an active glaaer 
outwash plain A broad, gently 
sloping sheet of outwash deposit- 
ed by meltwater stieams flowing 
ui front of or beyond a glaaer, a 
broad body of outwash Cf valley 
train, glacial plain 
overbauk deposit Sift and clay 
deposited from suspension on a 
flood plain by flot/dwaters that 



Ctfmot be oootamed within the 
ftreun channel 

g f f b nr d c n (o'-ver-bur-den) 1. 
Loose or consolidated rock 
matenal that overlies a mineral 
deposit and must be removed po- 
or to mining 2 The upper part of 
a sedimentary deposit, compress- 
ing and consohdatmg the matenal 
below 2 regohth 
overflow V To flow over the mar- 
gin of , to cover with water — n A 
flowing over the banks of a 
stream or nver, an inundation 
overfold An overturned fold 
overgrowth 1 Mineral matenal 
deposited in optical and crystallo- 
graphic continuity around a crys- 
tal gram of the same composition, 
as in the diagenetic process of sec- 
onaary enlargement 2 A depos- 
it of one mineral growing in on- 
ented crystallographic directions 
on the surface of another mineral, 
e g hematite on quarts 
overhang 1 The overhanging part 
of a cliff 2 A parr of the mass of 
a salt dome that projects out from 
the top of the dome like the cap of 
a mushroom 

overlap 1 The extension of strata 
beyond the edges of underlying 
rocks, which are concealed or 
**overlapped'\ each younger stra- 
tum extends beyond the bounda- 
t les of the stratum immediately 
beneath 2 The area common to 
two successive aenal photographs 
or space images along the same 
flight stnp, expressed as ■ per- 
centage (rf the photo or image 
area 

overlay A record or map on a 


transparent medium which may 
be superimposed on another rec- 
ord or map. 

overloaded stream A stream that is 
so heavily loaded with sediment 
that It ts forced to deposit a part 
of Its load* e g the Platte River m 
Nebraska 

oversatiirated (o'-ver-sat'-u-rat*- 
ed) A syn of stUctc. Cf under- 
saturated, unsaturated 
oventeepening (o-ver-steep'-en- 
ing) The erosive process by which 
an alpine glaaer excessively steep- 
ens the sides of an inherited pre- 
glacial valley 

overstep n An overlap character- 
ized by the regular truncation of 
older units of a complete sedimen- 
tary sequence by one or more lat- 
er units of the sequence, the 
progressive buna! of truncated 
edges of underlying strata below 
an unconformity (esp when an 
unconformity is not very obvious 
but IS made evident by detailed 
mapping) Cf: onlap See also 
Unke-overlap — v To transgress* 
eg an unconformable stratum 
that truncates the upturned edges 
of the underlying older rocks is 
said to "overstep” each of them tn 
turn 

oveithrust A low-angle thrust 
fault of large scale, with displace- 
ment generally measured in kilo- 
meters Cf* underthrust Svn 
overthrust fault, 

overturn T^ circulation, esp in 
the fall and spring, of the layers of 
water in a lake or sea, whereby 
sttifsoe water sinks and mixes 
with bottom water; it is caused by 
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changes in density differences due 
to changes in temperature, and is 
esp. common wherever lakes are 
icebound in winter. See also: turn- 
oven circulation. 

overturned Said of a fold, or the 
limb of a fold, that has tilted 
beyond the perpendicular. 
quence of strata thus appears re- 
versed Such a fold mav be called 
an ovfrfold. 

ovoid Ovate or egg-shapai. 
oabow 1 A closely looping stream 
TOfander, having an extr^^jne cur* 
vature such that only a neck of 
land IS left Jwo parts of 

the stream 2 The horseshoe- 
shaj'ed channel of a former mean- 
der, left 'vher? the sf^-eam fonned 
a cutoff across a narrv?w meander 
neck 3 o^hfjw like. 
ottww lake The crcscvmt-shafyed 
often ephcnifral, IkkIv of , standing 
watcj situated in the abandoned 
channel (oxIkiw) of a meander af- 
ter the streun foni.ed a n*xk c^i<:>ff 
and :)*e ends o! the ongmal 'hsikI 
were silted un E>..implei> uic com- 
mon along the hanks of the Mis- 
sissippi River. Syn, oKbem, 
horseshoe lake. 

oxidates (r>v~i-dates) Sediments 
composed of the oxides and hy- 
droxides of iron and manganese, 
crystallized from aqueous solu- 
tion. C?f: resistatex evaporates; 
reduxam: hydrolyzates. 
oxidation fox-i-da'-tion) The proc- 
ess of combining with oxygen; e.g. 
the oxidation of Zn given ZoO. 
oxide (ox'-idc) A mincm! com- 


pound characterized by the link- 
age of oxygen with one or more 
metallic dements, such as cuprite. 
5?U20» rutile, TiO?,. or spind, 
MgAi 204 . Sec also: hydroxide. 
oxidized zone (ox'-i-dized) An area 
of mineral deposits modified by 
surface water, e.g sulfides altered 
to oxides and carbonates Stx' 
also: supeigene enrichment Ci. 
sulfide zona; goss'in: prok-m 
oxidizing flame to.> -i diz ; ... 

blowpiping, the or.ttr. aJinosi di- 
visible. and less intense pai f <>t the 
flame, from which oxyi^«.* ; liy be 
addeti to the c«vun>.v;rid be»r.g 
teamed Of' retus^Ang fjarpc. 

Oxlsoi(Ox'-i-s-;l) \ •• ’ ordei char* 
aelenyed by quart?,, 

kaolin, free oxides and organic 
m;iUe:, lacking clea.Iv marked 
horizons. Oxisols are dceplv 
weathered soils on stable surfaces 
in tropical tc subtropical regiors. 
ox\ ;}c.n-isotope fractionatioi. (ox 
y giro-i'-so tope) Fractionation o! 
oxygen isotopes loxygeTj-?S/rAy- 
gen- 1 6) in o.'irygen-bearing geolog- 
ic materials, e.g. carbonate shells 
of marine organisms, which may 
be used as an indication of the 
temperature of formation of the 
metenals. 

ozocerite (o-zo'-cc-ritc) A brown 
to jet black paialhjo wax. It oo* 
curs in irregiilar veins, is soluble 
in chloroform, and has a variable 
meltiDg point. There are several 
varieties. Also spdled: osokerist. 
Syn: foail wax; native paraffin. 
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Pacific soitc (Pa-df-ic) One of 
two large groups of igneous rocks, 
characterized by calcic and calc- 
alkalic rocks. Marker in 1909 di- 
vided all Tertiary and Holocene 
igneous rocks of the world into 
two main groups, the Atlantic 
suite and the Pacific suite, the lat- 
ter being so named because of the 
predominance of caldc and calc- 
alkalic rocks in the area of the dr- 
cum-Padfic orogenic bdt Be- 
cause there is such a wide varia- 
tion in tectonic environments and 
assodated rock types in the areas 
of these suites, the terms are now 
seldom used to indicate kindred 
rock types. Cf: Mediterranean 
suite, also: andesite line. 
Pacific-type coastline A coastline 
that is broadly parallel to the 
main trend of the land structure, 
such as mountain ranges; e.g. the 
coastline of British Columbia. See 
also: Atlantic-type coastline 
packer A short expansible-retract- 
able device dcliberatdy set in a 
cased or uncased wdl bore to pre- 
vent upward or downward fluid 
movement; generally for tempo- 
rary use. 

pack ice Any area of sea ice formed 
by the jamming or crushing 
together of pieces of floating ice; 
the mass covers the sea surface 
with little or no open water. See 
also: drift ice Syn: ice pack. 
packing The spadng or density 
pattern of the mineral grains in a 
rock. Cf: fabric 


packstone A sedimentary carbon- 
ate rock whose granular material 
is arranged in a sdf-supporting 
framework, yet also contains 
some matrix of calcareous mud. 
Cf: mudstone grainstone: wacke- 
stone. 

pahoehoe (pa-ho'-e-ho'-e) A 
Hawaiian term for basaltic lava 
flows typified by a smooth, bil- 
lowy, or ropy surface Varieties 
include corded, elephant-hide, en- 
trail, festooned, filamented, 
sharkskin, shdly, and slab paho- 
ehoe. Cf: aa. Syn: ropy lava. 
paint pot A type of mud pot con- 
taining colored mud, usually of 
cream, pink, or reddish tones, 
paired terraces Stream terraces 
that face each other at the same 
elevation from opposite sides of a 
stream valley and represent rem- 
nants of the same floodplain or 
valley floor. Cf: unpaired terrace 
palneo- paleo-, 

pnlagonite (pa-iag'-o-nite) A yd- 
low or orange isotropic minoal- 
oid formed by hydration and 
devitrification of basaltic glass. 
See also: palagonite tuff 
palagoBitc tuff An indurated 
deposit of glassy basaldc ash in 
which the constituent particles 
are largdy altered to palagonite. 
paleo- A combining form meaning 
old or ancient, e.g. Paleozoic, 
paleoclimstc. Sometimes given as 
pale- before vowels. c.g. palevent 
p^ebbiology (pa'-le-o-bi-or-o-gy) 
A branch of paleontology dealing 
with the study of fossils as organ- 
isms rather than as features of his- 
torical geology. 



IMkobotny (pa'-le-o*boC'-a-Dy) 
The study of plant life of the 
gecdogic past. 

Paleoeeae (Ps'-le-o-oene) An 
epoch of theearty Tertiary period, 
idter the Gulfian of the Creta- 
ceous period and before the Eo- 
cene; also, the corresponding 
worldwide series of rods. It is 
sometimes considered to be a 
period, when theTertiary is desig- 
nated as an era. 

paieoclimatology (pa'-le-o-cli*-ma- 
tor-o-gy) The study of climates of 
the geologic past, 
paleocurrent ^'-le-o-cur'-rent) A 
current (generally of water) that 
existed in the geologic past, whose 
direction is inferred from the sedi- 
mentary structures and textures 
of the rocks formed at that time 
palcoecology (pa'-le-o-C'^cor-o-gy) 
The study of the rdatibnship be- 
tween anaent organisms and 
their environment. See also, eco/o- 

gy- 

Paleogene (Pa'-le-o-gene) An in- 
terval of geologic time incorporat- 
ing the Paleooene, Eocene, and 
CHigocene of the Tertiary ; the ear- 
lier Tertiary. When the Tertiary is 
designated as an era, then the 
Paleogene, together with the Ne<h 
gene, may be considered to be its 
two pent^. Syn: Eogene; Num- 
mulitk, 

pi k o geogr a pMc nap (pa'-le-o-gd- 
(-graph'-ic) A map that shows 
the reconstructed physical geog- 
raphy at a particular time in the 
geologk past, induding such in- 
formation as the distribution of 
land and seas, geomorphology of 


the land, depth of the sea, direc- 
tions of currents in water and air, 
distribution of bottom sediments, 
and climatic belts. Cf: paleotee- 
tank map, 

pal e ogeog r ip h y (pa'-leo-geog^- 
ra-phy) The study of the physical 
geography of all or a part of the 
earth*s surface at some time in the 
geologic past. 

palaogeologlc nap (pa'-lcH>-ge*-o- 
log'-ic) A map that shows the 
areal giMlogy of a land suifeoe at 
some time in the geologic past; 
esp. a map of the surface immedi- 
atdy below an unconformity, 
showing the geology as it existed 
at the time the surface of uncon- 
formity was completed and before 
. the overlapping strata were 
deposited. Of* suberqp map 
Paleolithic (PaMe-o-litb'-ic) n. In 
archaeology, the time character- 
ized by the appearance of ouin 
and man-made implements. The 
age generally given for the Paleo- 
lithic more or less coinades with 
the Pleistocene. Cf: Neolithk, 
Syn: Old Stone Age. — adj Per- 
taining to the Paleolithic, 
paleotithologk map (pa'-le-o-lith*- 
o]og'-ic)A map showing lith- 
ologic variations at some buried 
honzon or within some restricted 
zone at a particular time in the 
geologic past. 

paleomagaetisn (pa'-le-o-mag"- 
net-ism) The study of natunl 
remanent magnetizatioo in order 
to determine the intensity and di- 
rection of the earth's magnetic 
field in the geologic past 
pnleintaioglc aparin A mot^ 



phohgk specks based od fossil 
spedmens. It may indude sped- 
mens that would be cooddered 
spedficaUy distinct if living in- 
dividuals could be observed. 
fMdcoBtology (pa-le-on-tol'-o-gy) 
rhe study of life in past geologic 
time, based on fossil plants and 
animals and induding phytogeny, 
their rdationships to existing 
plants, animals, and environ- 
ments, .and the chronology of the 
earth’s history. Cf: neontology. 
See also: historical geohgy. 
paleopalynology (|w*-le-o-pal'-y* 
nol'-o-gy) A division of palynolo- 
gy concerned with the study of 
fossil spores and pollen, 
paleoaol (pa'-le-o-sol) A buried 
soil; a soil of the past 
paleotectonic map (pa'-le-o-tec- 
ton'-ic) A map intended to show 
geologic and tectonic features as 
they existed at some time in the 
geologic past, rather than the sum 
of all the tectonics of the region, 
as portrayed on a tectomc map. It 
IS similar to a paieogeographic 
map but more emphasis is placed 
on the tectonic fcptures than on 
the distn button of lands and seas. 
Paleozoic (Pa'-le-o-zo'-k) An era 
of geologic time, from the end of 
the Precambrian to the beginning 
of the Mesozoic, or from about 
S70 to about 225 million years 
ago. Also, the erathem of rocks 
deposited during the Paleozoic, 
patozoology (pa'-le-o-zo-ol'-o-gy) 
That branch of paleontology 
dealing with the study of animals, 
both invertebrate and vertebrate, 
palimpsest (pal’-imp-sest) Said of a 


structure or texture in a meta- 
morphic rock in which remnants 
of some preexisting structure or 
texture are preserved. Cf: relict 
palingenesis (pal-in-gen'-e-sis) 1. 
Formation ot a new magma by 
the'iridting ot preexisting mag- 
matic rbek in situ Cf: onarexiv 
neomagma, 2. Recapitulation, 
without change, in the young 
stages of an organism of thechac- 
actenstics of its ancestors 
pnliaqMstic map (pal-tn-spas'-tk) 
A pdeogeographic or paleoteo 
tonic map in which the features 
represented have been restored as 
nearly as possible to their original 
geographic positions, before the 
rocks of the crust were shortened 
by folding or telescoped by 
thrusting. 

pnlisadi (pal-i-sade'} A pic- 
turesque, extended rock cliff, ris- 
ing preapitously from the margin 
of a stream or lake; esp. one con- 
nsting of igneous rock with 
columnar structure, such as the 
Palisades along the Hudson River 
of New York and New Jersey. 
Term is usually used in the plural. 
PUliiMletiiistiirbaiiee(Pai-i-sades') 
A ume of orogeny, supposed to 
have closed the Triasstc Period in 
eastern North America and else- 
where. The concept is dubious 
and has only local applicatioo at 
most. Named for the Palisades of 
New York and New Jersey, the 
edge of a diabase sill intniM at 
this time. 

pallasite (pal'<las-itc) sionjhiron 
meteonte. 

paludal (pa-lu'-dal) Pertaining to a 



mardi. See alio; palustrine. 
IHtaatrlM (pa-lus'-trine) Pertain- 
ing to material growing or depos- 
ited in a marsh or paludal envi- 
ronment. 

palyfonkite (pal-y-gor'-skite) A 
chain-lattice clay mineral, (Mg. 
Al) 2 Si 40 |d( 0 H). 4 H 20 ; also, a 
group name for lightweight f\- 
bromday minerals characterized 
by distinctive rodlike shapes un- 
der the electron microscope. It 
has valuable bleaching and ad- 
sorbent properties.Syn:arm/miSg/re. 
patynology (pal-y-nol'-o-gy) The 
study of pollen and spores and 
their dispersal, and thdr applica- 
tions in stratigraphy and ^eo- 
ecology. 

pn I. A dmllow depressioii, esp. 
one containing a lake or pond. 2. 
hardpan, 3 saltpan. ice pan. 
panfon pediplain. 

Pangaea QPan-gae'-a) Amgeo. 
Pangea OPan-ge'-a) A supercontt- 
nent that existed from about 300 
to about 200 million years ago 
and induded most of the conti- 
nental crust of the earth. The pres- 
ent continents were derived from 
it by fragmentation, via an inter- 
mediate stage of Laurasia on the 
north and Gondwana on the 
fouth. Also spelled: Pangaea. 
paenlng A technique of prospect- 
ing for heavy metals. e.g.gold, ^ 
washing placer or crushed vein 
material in a pan. The lighter frac- 
tions are washed away, leaving 
the heavy metals behind hi the 
pan. 

paapiain A very broad plain 
formed by the ooeksocnceof aev- 


eral adjacent flood plains, each 
resulting from long-continued lat- 
eral erosion by meandering 
streams; it represents the end 
stage of an erosion cycle. Cf : pene- 
plain. Syn: panplane. 
paaplane panplain. 

Panthalastti (Pan-tha-las'-sa) The 
ocean that surrounded Pangaea 
before its fragmentation, 
pantograph (p^'-to-graph) An in- 
strument for copying a map or 
drawing on any predetermined 
scale of reduction or enlargement 
paper shale A shale that splits into 
thin laminae suggesting sheets vif 
paper. It is often highly carbona- 
ceous. 

parabolic dune (par-a-bor-ic) A 
dune having, in ground plan, ap- 
proximately the fonn of a parab^ 
la, with the concave side toward 
the wind. 

paraconformity (par'-a-con-form'- 
i-ty) An obscure or uncertain un- 
conformity in which no erosion 
surface is discernible or in which 
the contact is a simple bedding 
plane, and in which the beds 
above and below the break are 
parallel. 

paraffin-base crude (par'-af-fin- 
base) Crude oil that will yield 
large quantities of paraffin in the 
process of distillation. Cf; asphal- 
tic-base crude: mixed-base crude. 
paraffin hydrocarbon Any of the 
hydrocarbons of the paraffin se- 
ries. 

paraffin aeries A homologous se- 
ries of open-chain mturated hydro- 
carbons of the general formula Cg 
of 0^1^ methane (CH^ 



it the tint member and the type. 
Syn: methane aerws, 
p arag e n mi e (par-a-geo'-e-ns) A 
characteristic association or oo- 
currence of minerab or mineral 
assemblages in ore deposits, con- 
noting contemporaneous forma- 
tion. Cf: paragenetk sequence, 
pa m gen c tic s etjii e nce The sequen- 
tiai order of mineral deposition, 
as individual phases or assem- 
blages, in an ore deposit Cf: /mim- 
genesis 

parageosyncline (par'-a-ge'-o-syn^- 
dine) 1. A geosynclinc within a 
craton or stable area; an epeiro- 
genk basin rather than an erogen- 
ic belt. Syn: intmgeo^nciine, 2. A 
contemporary oceanic depression 
margina] to the craton. O: exo- 
geosynciine; idiogeosynciineL 
paraliageosyncliae (pa-ial'-4-a-ge - 
o-syn'-cline) A geosynciine devel- 
oping along a present-day conti- 
nental margin. e.g. the Oulf Coast 
geosynciine. 

paralk (pa-ral'-ic) 1. By the sea. 
but nonmarine; e.g. lagoooal or 
littoral. Esp. said of intertongu^ 
marine and continental deposits 
laid down on the landward side of 
a coast or in shallow water sub- 
ject to marine invasion. 2. Said of 
coal deposits formed akmg the 
margin of the sea, as opposed to 
limnic deposits. 

paraDsI (par;-al-kl) 1. Oae df the 
imaginary dretes on the surface of 
the earth, paialld to the equator 
and oonneethig all poims of equal 
tajhafe* an east-west liae cd 0 (» 
slant latitiide. 2. A line, oorm- 
spondwig to a parallel, drawn on 


a globes map, or chart— 
meridian, 

parallel drainage p a ttern A pnt- 
tem in which streams and thdr 
tributaries are regularly spaced 
and flow parallel or subparalkl to 
one anotW over a oonsiderahle 
area. It is iudicative of a region 
having a uniform slope and 
homogeneous lithology and rock 
structure. 

parallal evohrtlon The develop- 
ment of similar forms by related 
but distinct phylogenetic Bneagas. 
See also; parallelism; convergent 
evolution, 

parallel extinction A type of opti- 
cal extinction in anisotropic crys- 
tals paralld to crystal outlinea or 
traces of cleavage planes. Cf: its- 
dined extinction; undukuory ex^ 
tinctkHt, 

pandlal fold A fold in which the 
thickness of the layers is constant 
Syn: concentric fM, 
pamUcBam The development of 
similar characteristics by two or 
more related organisms in sepa- 
rate lineag^ often as a result of 
similar cnvironmeotal oonditiooa 
acting upon similar hereditifli 
derived inm a long-distant oom- 
moD ancestor. See also; panUld 
evolution; conve r gen c e, 
paramapwitir (p^-a-mag-net'-fe) 
Having a wnall powtive magnetic 
auseqpiibihty. A pamnagietic 
niineriti such as ohyine, pyraneasb 
or biotite contains magiirtte iona 
that tend to ahgo ak^ an ap- 
plied magnetic field but do not 
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nanuneter (pa-ram'-«-ter> 1. Any 
of the axial lengths or interaxiiJ 
angles that define a unit cdl 2. 
On a crystal face, the rational 
multiple of the axial length inter- 
cepted by a plane, which deter- 
mines the position of the plane 
relative to the crystal lattice. 3. In 
statistics, a number describing a 
population, also, a constant or 
variable in a mathematical expres- 
sion 4 Any of a set of physical 
properties whose values deter- 
mine the charactenstics or behav- 
ior of a system 

paramorph (par'-a-morph) A 
pseudomorph with the same com- 
position as the onginal crystal, as 
calate after aragonite, 
pwittype (par'-a-ty|>e) Any of the 
speaniens, other than the holo- 
tvpt, on which the original de- 
scription of a speaes or subspe- 
cies IS based 

parental magnia (pa-ren'-tal) The 
magma from which a particular 
igneous rtxrlc solidified or from 
which another magma was 
derived It is sometimes used as a 
syn <it primary magma, 
parent element The radioactive 
dement from which a daughtei 
dement is produced by radioac- 
tive decay; e.g. radium is the par- 
ent dement of radon 
parent material The unconsolidat- 
ed matcnal, mineral or organic, 
from which the solum devdops. 
See also: parent rock: residual 
material: transported soil materi- 
al. 

park 1. A term used in the Rocky 
Mountain region of Colorado and 


Wyoming for a wide, grassy open 
valley lying at a high altitude and 
walM in by wooded mountains; 
e.g. Sooth Park «n central Colora- 
do 2. A large, grassy area sur- 
rounded by woodland, or inter- 
rupted by scattered clumps of 
trees and shrubby vegetation; e.g. 
a tropical grassland in Africa, 
particle (par'-ti-clc) A general 
term, used without restriction as 
to shape, composition, or internal 
structure, for a separable or dis- 
tinct unit in a rock; e.g a frag- 
ment or gram It usually consists 
of a mineral. 

particle shape The geometnc form 
of the particles in a sedigient or 
rock; a fundamental property that 
determines the rdation between 
mass and surface area It depends 
on the sphericity and roundness 
of the particle. 

particle size The general dimen- 
sions, such as average diameter or 
volume, of the particles m a sedi- 
ment or rock, or of the grains of 
a particular mineral that make up 
a sediment or rock, based on the 
premise that the particles are 
spheres or that the measurements 
made can be expressed as diame- 
ters of equivalent spheres. It is 
commonly measured by sieving, 
by calculating settling velocities, 
or by determining areas of micro- 
scopic images. 

paitide-size distributtoa The per- 
centage. usually by weight, of par- 
ticles in each size fraction into 
which a disaggregated sample of a 
soil, sediment, or rock has been 
classified, such as the percentage 
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of sand retained on each sieve in 
a given size range. 

partkle velocity The velocity with 
which an individual particle of a 
medium moves imder the influ- 
ence of wave motion. Cf: group 
velocity: phase velocity. 

parting 1. The breaking of a miner- 
al along planes of weakness that 
are not true cleavage, e.g. in gar- 
net. 2. A layer of waste material 
between veins or beds of ore. 3. A 
very thin sedimentary layer form- 
ing a surface of separation be- 
tween thicker strata of different 
lithology. e.g. a shale break in 
sandstone 4. A plane or surface 
along which a rock readily sepa- 
rates. 

parrafades (par-va-fa'-cies) The 
portion of any magnafacies that 
lies between designated tune- 
stratigraphic planes or key beds 
traced across the magnafaaes 

pass I . A natural passageway 
through high, difficult terrain, as 
between two peaks. Cf. coL 2. A 
channel through which a distnbu- 
tary on a delta flows to the sea; 
speaf a navigable channel on the 
Msstssippi River delta. 3. A navi- 
gable channel connecting a body 
of water with the sea. e.g. through 
a coastal obstruction such as a 
barrier reef. 

patch mf 1. A moundlike or flat- 
topped organic reef, generally 
less than a kilometer across, fre- 
quently forming a part of a larger 
reef complex. 2. A small, thick, 
generally unbedded lens of lime- 
stone or dolomite, more or less 
isolated snd surrounded by rocks 


of unlike faaes. — Cf: reef patch. 

paternoster lake Cpa'-ter-nos-ter) 
One of a linear series of small 
lakes occupying depressions in a 
glacial vdley, connected by 
streams, rapids, or watcsi-falls. 

path 1. The path along which light 
waves travel through the optical 
system of a nucroscope. 2. 
raypatk 

patira (pat'-i-na) 1. A colored film 
or thin layer produced on the sur- 
face of a rock by weathering. 2. 
The greenish film formed on cop- 
per and bronze after long expo- 
sure to a moist atmosphere, con- 
sisting of a basic carbonate. — 
Etymol: Italian 

patterned gronnd A group term for 
the more or less symmetrical 
forms such as circles, polygons, 
nets, steps, and stnpes that are 
characteristic of, but not neces- 
sarily confioed to, surficia] 
material subject to intensive frost 
action. 

pavement A closely packed, 
smooth natural bare-rock surface 
that resembles a paved road; e.g. 
desert pavement. 

pay adj. Said of a structure or stra- 
tum that contains a mineral 
deposit (pay gravel, pay streak) or 
oil and gas (^y sand); also, said 
of a mineral deposit or part of it 
that is especially profitable, e.g. 
pay ore. u A reservoir rock con- 
taining oil or gas. — The term is 
colloquial. 

pay streak That portion of a vein 
which carries the profitable ore. 

pay zone The vertical intervaKs) of 
the stratigraphic section in an oil 
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or gas field that will yield oil or 
gas in economic quantities 
peacock copper peacock ore 
peacock ore Informal name for an 
iridescent copper mineral ha\ing 
a lustioiis, tarnished surface ex- 
hibiting vinegated colors, such as 
cbaicopynte and esp bomite 
Ssn ptacock topru r 
peak-7one acm( zohe 
peat An unconsolidated deposit of 
smncarbonized plant remains in a 
water *‘ati r \Xf d envn onment 
Sikh as a bog, of persistently high 
moisture content ( il least 7 V'') It 
IS consideied an cailv stage or 
rtiik m the development of coal 
uiibon uMitent is ibtiul f>0‘’c and 
tn content ^ about ^O'c 
*mv>rtiirt frt^l Stiuclures of the 
vt.i?et il m Mttr can be setn Wlieii 
dried |ical bums freely 
peat formation Iht decomposition 
of \ci?e«able matter in stagnant 
water ^itb small amounts of oxy 
gen 

peat- to anthracite theory A theory 
of coal fomiation a** a process in 
which the progressive ranks of 
coal ire indicative of the degree of 
coali^ication and, by inference, of 
relative geoMgn. age Peat, as the 
initial stage, is of recent geologic 
age, lignite, as an intermediate 
stage, IS usually Tertiary or Meso- 
zoic, and bitiunino*is and an- 
tbraate, as the more advanced 
stages of coalihcation, are usually 
Carboniferous 

pdbble A rock fragment, generally 
founded by abrasiooi, larger than 
a granule and smaller than a cob- 
ble, It has a dumeter m the range 


of 4 to 64 mm, or a size between 
that of a pea and that of a tennis 
ball 

pebble armor A desert pavement 
consisting of rounded pebbles 
pebble dike 1 A clastic dike com- 
posed largely of pebbles 2 A 
tabular body containing sedimen- 
tary fragments m an igneous ma- 
tnx eg one whose fragments 
were broken from underlying 
rocks b> fluids of magmatic ongin 
and m)ected upward into country 
rock, becoming rounded due to 
the milling and/or conosivc ac- 
tion of the hydrotheimal fluid* 
pebble phosphate A seconJai v 
phosphonte of either tesidu li oi 
transp<'rtcd ongin consisting c'f 
pellets pebbles and nodules of 
phosphatic matcnal mixed wub 
Sand and clay, as in Flonda e g 
land pebble phosphau 
pedalfcr (pt^-dal'-fer) An old gen- 
eral term for a soil chara^tenzed 
h> a concentration of sesquiox 
idcs It IS the typical soil of a hu- 
mid region Cf pedocal 
pedestal boulder (ped'-es-tal) 
pedestal rock 

pedestal rock 1 An isolated mass 
of rock resting on a smaller base 
or pedestal Syn pedestal boul 
der 2 perched boulder 
peduneut (ped'-i-ment) A broad 
gently sloping erosion surhioe or 
plain of low relief, typg;aliydeve} 
oped by running water, m an and 
or semiand region at the base of 
an abrupt and receding mountam 
front, it » underlam by bedrock 
that may be bare but is more often 
mantled with a thin discontlnu- 



ous veneer of alluvium derived 
from the upland masses and in 
transit across the surface. Cf: 
bajada, Syn: rock pediment See 
also: pediplain. 

pediment paas A narrow, flat, 
rock-floored depression connect- 
ing pediment slopes on opposite 
sides of a mountain ridge, 
pedion (ped'-i-on) A crystal form 
with only one face 
pediplain (ped'-i-plain) An exten- 
sive thinly alluviated erosion sur- 
face formed in a desert region by 
tne coalescence of two oi more 
adjacent pediments and occasion- 
ed desert domes, and representing 
the end result of the mature stage 
of the and erosion cycle C-'f . pedb 
j}lxjne. Syn: pan fan 
pediplane (p^'-i-plane) 1. Aii> 
planatc erosion surface, such as a 
pediment, produced in the pied- 
mont area of an arid or semiand 
region 2 A term sometimes used 
as a syn. of pediplain 
pedocal (ped'-o-cal) An old, gener- 
al term for a soil in which there is 
an accumulation or concentration 
of carbonates, usually calcium 
carbonate. It is the charactcnstic 
type of soil in an arid or semiand 
region. Cf: pedalfer. 
pedogenesis (ped-o-gen'-e-sis) Soil 
formation. 

pedology (pe-dd'-o-gy) The study 
of the morphology* origin* and 
dassification of soils, 
p eel -of f thne In seismic prospect- 
ing* the time oorrection to be ap- 
plied to ohaerved data to adjust 
them to a depresaed Kfeienoe 
datum. 


peel thrust A sheet peeled off a 
sedimentary sequence, essentially 
along a bedding plane. A series of 
ped thrusts may be imbricated 
above a ddcollemeot. 
pegmatite (peg'-ma-titc) An excep- 
tionally coarse-grained igneous 
rock, with mterlocking crystals, 
usually found as irregular dikes, 
lenses, or veins, esp. at the mar- 
gins of batholiths. Most grains 
are one cm or more in diameter. 
The composition of pegmatites is 
generally that of granite; f( .may 
be simple or complex, and may 
include rare minerals rich in such 
dements as lithium, boron, fluo* 
nne. niobium, tantalum, uranium, 
and rare earths. Pegmatites leprc- 
Mmt the last and most hydrous 
portion of a magma to crystallire 
and hence contain high conceo- 
trarions of minerals present only 
m trace amounts in granitic rocks 
Adj pegmatitic, 

pegmatitic stage (peg-ma-tit'-ic) A 
stage m the normal sequence of 
crystallization of a magma con- 
taining volatiles, at which time 
the rcs<duaJ fluid is sufficiently 
enriched in volatile materials to 
permit the formation of coarse- 
grained rocks C.e. pegmatites). 
The relative amounts of silicate 
and volatfleoiatenals in the fluid, 
the temperature rauge* and the re- 
lationahip of these fluids to hy- 
drothermal fluids are in dispute. 
Cf: hydrothermal stage, 
pelagic (pe-lag'-ic) 1. Pertaining to 
the water of the ocean as an envi- 
roomeot. See: mesope- 

logic. 2. Said of marine organisms 



of the open ocean, either nekkmk 
Of plankumk. 3. Pertaining to the 
deeper part of a lake (10 m or 
more), charactaieed by a mud 
bottom and an absence of aquatic 
vegetation. 

pelagk dcfMMto Marine sediment in 
which tlK frectioD derived from 
the oontinenU indicates deposi- 
tion from a dilute mineral suspen- 
sion distributed throughout <kep- 
ocean water. Cf; tenigencus 
deposit: hemipehgic depoast 
Pel^n-type eruptkm (Pe^l^an- 
type) A type of volcanic eruption 
characterized by gaseous clouds 
( iti/te ardentes ) and the devdop- 
roent of volcanic domes. Cf: 
Hawaiutn-type eruption; Strom- 
bolian-type eruption: Vulcaman- 
type eruption. 

pekcypod (pe-lec'-y-pod) Any 
bentldc aquatic mollusk bdong- 
ing to the class Pdecypoda. char- 
actenzed by a bilateially sym- 
mctncal bivalve shdl. a hatchet- 
shaped foot, and sheetlike gills. 
Syn: lameilibranch. Partial syn: 
bivalve. Range, Ordovidan to 
present. 

Pele*a hair A natural spun glass 
formed by blowing-out during 
quiet fountaining of fluid lava, 
cascading lava fails, or turbulent 
flows, sometimes in assodatioa 
with Pele*s tears. A single strand, 
with a diameter of less than half a 
millimeter, may be as long as two « 
meters. Etym^: Pde, Hawaiian 
goddess of fire. 

Pete’s lean Small solidified dfx^ 
of volcanic glass bdiind wbi^ 
trail pendants of /b/e's hair. 


pelili (pd-lite) 1. A mudstone or 
lutite. 2. The metamorphic 
dersvatlve of lutite.— Etymol; 
Greek pehs, **clay mud**. See 
also: paammUe: psephite. 
peMtte (pe-ht'-ic) Pertaining to or 
derived from pdite; esp. said of a 
sedimentary rock composed of 
clay, such as a ‘^pelitic tuff’, or a 
metamorphic rock derived from a 
pdite, e.g. a **pditic schist**. Cf: 
argiliaceous: lutaceous. 
peliloinorphic (pe-lit'-o-mor'-|duc) 
Pertaining to clay-size carbt^te 
particles in a limestone or dolo- 
mite. Also, said of a limestone or 
dolomite consisting of^ aggre- 
gate of pditomorphic partidcs or 
having a matrix of such paitides. 
pellel A small rounded aggregate 
of sedimentary material, such as a 
fecal pellet It is typically made 
up id day-sized calcareous 
material, devoid of internal struc- 
ture, and is contained in a well- 
sorted pbosphatic or carbonate 
rock. 

pelllcuter water (pd-hc'-u-lar) 
Water in layers more than one or 
two molecules thick that adheres 
to the surfaces of soil and rock 
paitides m the zone of aeration. 
petesatmoaD (pd'-ma-to-zo*-an) n. 
Any ecbinoderm, with or without 
a stem, that lives attached to a 
subetrate.— adj. Said of an 
ediinoderm having an attached 
mode of life. 

pefaulcrite (pd-mic'-rite) A hme- 
stooe consisting of a variable pro- 
portioo of pellets and carbonate 
mud (micriteh specif, a hmeitooe 
contatnmg less than 25% tntra- 



dasts and less than 25% ooUths. 
with a volufiie ratio of pellets to 
fossils and fossil fragments great- 
er than 3 to 1» and the carbonate- 
mud matrix more abundant than 
the sparry-caldtc cement, 
pelsparite (pd-spar'-ite) A lime- 
stone rxHisistuig of a variable pro- 
portion of pellets and clear calate 
(spar); specif, a limestone contain- 
mg less than 25% intraclasts and 
less than 25% odiiths, with a 
volume ratio of pellets to fossils 
and fossil fragments greater than 
3 to 1> and the sparry-calcite ce- 
ment more abundant than the 
carbonate-mud matrix (miente). 
pendant (pen'-dant) 1. roof pen- 
danul One of a closely spaced 
group of solutional remnants 
hanging from the ceihng of a cave, 
penecootemporaneous (^'-ne-con- 
tem'-po-ra'-ne-ous) Formed at al- 
most the same time; e g said of a 
structure or mineral that was 
fcvnned immediatdy after deposi- 
uon of a sediment but before its 
ooDsohdation into rock, 
peneplain (pe'-ne-plain) A low* 
nearly featureless* gently undulat- 
mg land surface of considerable 
area* which presumably has been 
produced by the processes of 
long-continued mass-wasting, 
sheetwash* and stream erosioo al- 
most to base level in the penulti- 
mate stage of a humid. fluvial geo- 
morphic cycle; also, such a sur- 
fm uphfti^ to form a plateau 
and subjected to dissection. Ety- 
md: Ijidn pme% ^'almost*'. + 
pkUtL Syn: pemtplane, 
pfaplanattrn (pe^-ne-pla-na'-tiQa) 


The subaerial degradation of a re- 
gion appTQxiniately to base level, 
forming a peneplain, 
pcneplane (pe'-no-plane) pene- 
plain, 

pencsaline (pe-ne-sa'-line) Said of 
an environment intermediate be- 
tween normal marme and hyper- 
saline, characterized by evaporit- 
ic carbonates often inteiMded 
with gypsum or anhydrite, 
penetration twin (ptt-e-tra'-tion) 
A twinned crystid in which the 
individuals appear to have grovm 
through one another, 
penetrometer ^)cn-o4rom"-e-ter) 
A weight-driven rod for measur- 
ing the vertical resistance of snow, 
soil* or other matenais to penetra- 
tion. 

pentiwnla (pc-nin*-su-la) A body of 
land nearly surrounded by water* 
and connected with a larger body 
by a neck or isthmus; also* any 
tract of land jutting out into the 
water. 

Pennaylvaaian (Penn-syi-va-ni- 
an) A period of the Paleozoic era 
(after the Mississippian and 
before the Panmian)* thought to 
have covered the span of time be- 
tween 320 and 2S0 nulhon years 
ago; also* the corresponding sys- 
tem of rocks. It IS named after the 
sute of Pennsylvania in which 
rocks of this age are widespread. 
It is the approximate equivalent 
of the Carboniferous of 

European usage. 

Peaokean oroisujr (Pe-no'-ke-an) 
A time oi deformatioD and gran- 
ite cmplaoenieot during the Pre- 
cambrian in Minnesota and 



Mi diigan, dated radicnnctncaUy 
at about 1700 m.y. ago. 
pcatagonal dodecahedron (pen* 
tag'-o-nal) pyritohedron. 
pentane Any of three paraffin hy- 
drocarbons, formula C 5 Hi 2 * 
found in petroleum and natural 
gas. 

pentlandite (pent'-land-ite) A pale 
bronze isometric minend, (Fe, 
Ni)<)Sg, commonly micrgiown 
with pyrrhotite Pentlandite is the 
pnnapal ore of nickel, 
pcralkaline (per-al'-ka-line) In the 
Shand classification of igneous 
rocks, a division embracing Chose 
rocks ui which the molecular prr>- 
portioD of alumina is less than 
that of sodium and potassium os- 
ides combined Cf peralumtmus: 
metaluminous: subaiuminous. 
peraluminotts (per-a-lu'-ini-oous) 
In the Shand classihcatioD of 
igneous rocks, a division embrac- 
ing those rocks in which the 
molecular pioportion of alumina 
exceeds that of sodium and potas- 
sium oxides combined Cf: peral- 
kaline; metaluminous; subalumi- 
noux 

percentage log (per-cent'-age) A 
sample log in which the percent- 
age of each type of rock present in 
each sample of wdU cuttings is es- 
timated and plotted. Cf: tnterpn^ 
tiwe kg. 

peiched bonldcr A large erratic I 3 P- 
ing in an unstable positioii on a 

triiltriAL 

peecM gonad waler Unoonflned 
groond water separated from the 
underlying main body of gronnd 
water by uaaatuimted rock. 


peichcd water table The upper sur- 
face of a body of perched ground 
uoter. 

percolation (per-co-la'-tion) SSow 
laminar movement of water 
through small openings within a 
porous material. Also used as a 
syn. of infiltration, 
perciissioa mark (per-cus'-sion) A 
crescentic scar produced on a 
hard, dense pebble top of chert 
or quartzite) by a sharp blow, as 
by the violent impact of one peb- 
ble on another; it may be mdica- 
tive of high-veloaty flow, 
perennially froaen ground (pe- 
ren'-ni-al-ly) permafypst 
pereaiiial stream (p^ren'-ni-al) A 
stream that flows throughout the 
yean a permanent stream. 
perforaAioB (per-fo-ra'-tion) Punc- 
turing of casing opposite an 
cnl- or gas-beanng zone to permit 
oil or gas to flow mto a cased 
borehole. 

pergelatioa (per-ge-la'-tion) The 
foimatioD of permanently frozen 
ground in the present or m the 
past. 

pergeliaol (per-gel'-i-sol) pemuh 
fitXL 

perl- A prefix meaning “around**, 
‘‘near*’. 

pericUnal (per-i-di'-nai) Dipping 
radially outward from a central 
point or apex to form a dome, or 
inward to fonn a basin. Gf: qua- 
quatenoL 

perirHna (pcr'-i-clinc) 1. A ftitiih 
term for a peridinal fold, Le. a 
stnictunl dome or a structund 
bamn. 2. A variety of the mmenl 
albitx 
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peridot (per'-i-dot) The gem varie- 
ty of olivine and the birthstooe for 
August, 

peridotite (pe-rid'-o-tite) A coarse- 
grained piutonic rock comfiosed 
chiefly of olivine* with or without 
ot.‘:r mafic minerals such as 
pyroxenes, amphiboles, or micas, 
and containing little or no feld- 
spar. Peridotitc IS commonly al- 
tered to s^rpentiniie. Sec also. 
dumre. 

perigladal (per-i-gla'-dal) 1. Said 
of the processes, conditions, 
areas, climates, and topographic 
features at the immediate margins 
of glaaers and ice sheets, and tn- 
fluencod by the cold temperature 
of the ICC. 2, By extension, said of 
an environment in which frost ac- 
tion is an important factor, or of 
phenomena induced by a pengla- 
wial climate beyond the penphery 
of the ice 

period (pc'-ri-od) I A geologic 
time unit longer than an epoch 
and shorter than an era, dunng 
which the rocks of the corre- 
sponding syviem were formed. It 
is the fundamental unit of the geo- 
logic time scale 2 A term used 
mformaiiy for an interval of ge<^ 
logic time, as a ''glacial penod*' 

3. The interval of lime required 
for the completion a cyclic mo- 
tion or recurring event, eg the 
time between two consecutive like 
phases of the tide 
peripheral fault (pe*nph'-e-ral) An 
arcuate fault bounding an elevat- 
ed or depressed area such as a dia- 
pir 

perlite (per'-lite) I A voluinic 


glass having the composition of 
rhyolite, a /leHf/rrcxirvcnine and a 
generally higher water content 
than obridian. 2. In commercial 
usage, a volcanic glass that will 
expand or when heated to 
form a lightweight aggregate. 
perUtic structure (per-lit'-ic) A fea- 
ture of glassy igneous rocks that 
have cracked due to contraction 
dunng cooling) the cracks form- 
ing small concentric peart-like 
spheroids. 

permafrost (per^-ma-frost) Perma- 
nently frozen soil or subsoil, oc- 
curring in arctic, subarctic, and 
alpine regions. Its thickness 
ranges from 30 cm to over 1000 
in» It underhes about one-fifth of 
the earth's land area. Syn: peren- 
nially frozen ground; permanently 
frozen ground; pergelisol 
permafrost table The upper limit 
of permafrost, represented by an 
irregular surface dependent on lo- 
cal factors. Cf: frosl line. 
permanently frozen ground (per'- 
ma-nent-ly) permafrost 
permeability (per'-me-a-bil'-i-ty) 

I The ,^pacity of a porous rock, 
sediment, or soil for transmitting 
a fluid. It IS a measure of the rela- 
tive ease of fluid flow under unc^ 
qual pressure The customary unit 
of measurement the miiUdarcy. 
Cf' absfjlute permeabiluv; effective 
permcu> relative permeabili- 
ty, Adj: permeable 2 The ratio 
of magnetic induction B to induc- 
ing held strength H. 
permeability coefficient The rate 
of How of water in gallons per day 
through a cross section of one 



aquuefootiuuleraunit hydrsuKc 
gradkait, tt the {Mievaihiig temper^ 
ature or adjuated for a tempera- 
ture of 6(rF. Cf: a^llary amdye- 
tivityL Syn: kydrauiicconduetiwity; 
Meinxer unit 

peramaMUty trap A tnp for oil or 
gas formed by lateral variation oi 
permeability within a leservoir 
bed. 

permeable (per'-me^-ble) Said of a 
rock or sediment that allows wat- 
er« oil. OI gas to move through it 
at an appreciablr rate vui super- 
capillary openings. Syn* pervious. 
Anr impermeable 
Permian (Per'-mi-an) The last 
penod of the Paleozoic era (after 
the Pennsylvanian), thought to 
have covered the span of time be* 
tween 2S0 and 225 million years 
ago, alsa the corresponding sys- 
tem of rocks. The Permian is 
sometimes considered part of the 
Carboniferous, or is divided be- 
tween the Carboniferous and 
Tnasstc It is named after the 
province of Perm, USSR, where 
rocks of this age were first stud- 
ied. See also* age of amphUnans. 
permineralizatum (^'-min-er-a'- 
i-za'-tion) The process of fosstliza- 
tion whereiD the ongmal hard 
parts of an animal have additional 
mineral material deposited in 
their pore spaces, 
pemisrive Intiusion (per-mis'- 
sive) Emplacement of magma in 
spaces created by forces other 
than its own. e.g. orogenic forces; 
also, the magma or rock body so 
cm placed. Cf: forcible intrusion. 
Permo-OttiMNiifcrous (Per'-mo- 


Chr^-bon-if-er-ous) Strata not 
QiiicfCTiiMtiiBo Dcnwocn mt rcnni- 
an and Carboniferous systems, 
particulariy in regioas where 
there is no oonspiciious straO- 
gmphk break and foasils are tran- 
sitional. 

Pgnao-THaask (Per'-mo-Tri-as- 
sic) Said of strata not differentiat- 
ed between the Pennian and 
Triassk systems, particularly in 
regions where the boundary oc- 
curs within a nonmarine red-beds 
succession 

perpendkiilar slip (per-pcD-dkr'-u- 
lar) The component of the slip of 
a fault that is measured perpen- 
dicular to the trace of the fault on 
any intersecting surface, 
perpendicnlar throw In a faulted 
bed. vein, or other planar feature, 
the di.*^tanoe between two former- 
ly adjacent points, measured pei- 
pendicular to the .surface. 

Perrct phase (Per-retO That stage 
of a volcanic eruption character- 
ized by the emissiOD of much 
high-energy gas that may ngnih- 
cantly enlarge the volcantc con- 
duit. 

perthlte (perth'-itc) A variety of al- 
kab fddspai consisting of inter- 
growths m which the potassium- 
rich phase (usually microciine) 
appears to be the host from which 
the sodium-rich phase (usually al- 
bite) exsolved llie exsolved areas 
typically form strings, Liindlae, 
blebs, films, or irregular veinlets. 
Cf: ansiperthite. 

pervious (per'-vi-ous) permeable 
Petosfcey stone (Pc-tos'-key) A 
waterwora fragment of Devonian 



OQloiual coral from the betcb of 
Lake MidiigaD at Petoskey. 
Mkh. It is the **8taterock" of 
Michigan. 

petrliaetfoB (pet-ri-fac'-tion) A 
prooras of fossiHzatioo whereby 
organic matter is converted into a 
stony substance by the infiltration 
of water containing disaolved 
inorganic matter (e.g. calcium 
carbonate, silica) which replaoes 
the original orpmic materials, 
sometimes retaining the structure, 
petrified rose (pet^ri-fied) barite 
rosette 

petrified wood silieified wood 
petro- A prefix meaning 
petroefa es Bistry (pet-ro-chem'-is- 
try) The study of the chemicai 
composition of rocks; it is an as- 
pect of geochemistry, and is not 
equivalent to petroleum chemis- 
try. 

petrofahrlc analyals (pet-ro-fab'- 
ric) structural petrology, 
petrofabric diagran faMc dia- 
gram, 

petrofabries structural petrology. 
petrofacics (pet-ro-fa'-des) petro- 
graphic facies 

petrogeneais (pet-ro-gen'-e-sis) A 
branch of petrology that deals 
with the ongin and formatioo of 
rocks, esp. of igneous rocks, 
petroglyph (pet'-ro-glyph) Literal- 
ly. a rock carving; it usually ex- 
ctudes writing and therefore is of 
prehistoric or protohistraic age. 
petrographer (pe-trog'-ra-pher) 
One versed in the science oi pe- 
trography. 

petrographic fades (pet-ro-^ph'- 
ic) FacNSB distinguished primarily 


on the basis of appearance or 
composition, without respect to 
form* boundaries, or mutual rela- 
tions. They consist of large bodies 
of rock occurring in certain areas 
and in more or less restricted 
parts of the strarigraphic section, 
e.g. **red-bed fades**, **geosyncls- 
nal fades*'; or th^ may consist of 
all rocks of a single kind, e.g 
**black-shale fades**. **graywacke 
fades". See also: facies Ct strati- 
graphic facies Syn: petrofacics 
petrographic niicroac»po potariz- 
ing microscope 

petrographic period The time 
represented by a rode association. 
Of: petrographic province 
petrographic province A broad 
area ui whicb some or all of the 
igneous rocks are considered to 
have been formed during the same 
period of magmatic activity. Cf: 
petrographic period See also: 
comagrruttic 

petrography (pe-trog'-ra-phy) 
That branch of geology dealing 
with the description and sys- 
tematic classification of rocks, 
esp. Igneous and metamorphic 
rocks and esp. by means of nucro- 
scopic examination of thin sec- 
tions. Petrography is more re- 
stricted in scope than petrology. 
Adj: petrogra^w 
peCrotouB (petro'-leum) 1. A 
naturally occurring complex liq- 
uid hydrocarbon, which aft^r dis- 
tillatioo and removal of impuri- 
ties yields a range of combustible 
fuels, petrochemicals, and lubri- 
cants. Syn: crude oiL 2. A gei^ 
term foi all naturally occurring 
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hydrocarbons, whether gaseous, 
liquid, or solid. 

petroleum geologist A geologist 
engaged in exploration for, or 
production of, oil oi gas See also; 
petroleum geology. 
petroleum geology The branch of 
economic geology that relates to 
the origin, migration, and ac- 
cumulation of oil and gas, and to 
the discovery of commercud 
deposits. Its practice involves the 
application of geochemistry, geo- 
physics, paleontology, structural 
geology, and stratigraphy to the 
problems of finding hydrocar- 
bons See also petroleum geolo- 
gist 

petroliferous CXmtaining or yield- 
ing petroleum. 

petrologlst (pc-tror-o-gist) One 
who is engaged in the study of 
petrology. 

petrology (pe-irol'-o-gy) That 
branch of geology dealing with 
the ongin, occurrence, structure, 
and history of rocks, esp. igneous 
and metamorphic rocks. Petrolo- 
gy is broader in scope than petrog- 
raphy. Adj. petrologic. See also: 
sedimentary petrology. 
pH The negative logm the hy- 
drogen-ion activity in solution; a 
measure of the acidity or basicity 
of a solution. 

phacolith (phac'-< -lith) A minor 
concordant intrusive in the crest 
of an anticliue or the trough of a 
synchne; it is concavo-convex in 
cross section. Cf- harpolith. 
phanarite (phan'-er-ite) An igno- 
ous rock having the grains of its 
essential minerals large enough to 


be seen macroscopically. 
phaneritic (phan-er-it'-ic) Said of 
the texture of an igneous rock in 
which the individual components 
are distinguishable with the 
unaided eye, i.e. megascopicaliy 
crystalline. Also, said of a rock 
having such texture. Cf: aphanit- 
tc. Syn: coarse-grained. 
Phanerozoic (Phan'-er-o-zo'-ic) 
That part of geologic time repre- 
sented by rocks in which the evi- 
dence of life is abundant, i.e 
Cambrian and later time. Cf; 
Cryptozoic. 

phantom crystal (phan'-tom) A 
crystal within which an earlier 
stage of crystallirandh or growth 
IS outlined by dust, tiny inclu- 
sions, or bubbles, e g. serpentine 
containing a ghost or phantom of 
original olivine. 

phase 1 A homogeneous, physical- 
ly distinct portion of matter 2. 
An informal subdivision of a gla- 
cial stage. 3. An interval in the 
development of a process, esp. in 
the igneous activity of a region, 
e.g. a **volcanic phase**. 4. A tran- 
sitory or minor fluctuation in the 
velocity of a depositing current, 
resulting in the formation of a 
lamina: also, the lamina itself. 5. 
A term that has been widely and 
vaguely used in stratigraphy — for 
facies, a part of a cydothem, a 
timo-stratigraphic division, etc — 
and IS best left without restriction 
as to special meaning in this fidd. 
phase diagram A graph designed 
to show the boundaries of the 
fidds of stability of the various 
phases of a system. The coordi- 
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nates are usually two or more of 
the intensive variables tempera- 
ture. pressurcr and composition, 
but are not restricted to these, 
phase equilibria In physical chem- 
istry, the study of those phases 
which, under specified conditions, 
may exist in equilibrium, 
phase rule The statement that for 
any system in equilibrium, the 
number of degrees of freedom is 
two greater than the ^fference be- 
tween the number of components 
and the number of phases. It may 
be symbolically stated as F 
(C-P)-4- 2. See also- Goldschmidts 
phase rule 

phase velocity The velocity with 
which an observable, individual 
wave or wave crest is propagated 
through a medium; the velocity of 
a point of constant phase. It is the 
product of wavelength and fre- 
quency. Cf: group velocity; particle 
velocity, 

phenocryst (phe'-no-cryst) One of 
the relatively large and ordinarily 
conspicuous crystals of the earli- 
est generation in a porphyritic 
igneous rock. 

phi grade scale A logarithmic 
transfoimatiOD of the Wentworth 
grade scale in which the negative 
logarithm to the base 2 of the par- 
ticle diameter Qn millimeters) is 
substituted for the diameter val- 
ue, it has integers for the class lim- 
its, increasing from -*S for 32 
mm to -I- 10 for 1 / 1024 mm The 
scale was developed specifically 
as a statistical device to permit the 
direct application of conventional 
statistical practices to sedimen- 


tary dau. 

phlogoplte (phlog'-o-pite) A mag- 
nesium-rich mineral of the mica 
group: K{Mg,Fc) 3 AISi 30 io(OH, 
F)?. It is yellowish brown to 
brownish red and usually occurs 
m crystalline limestones as a re- 
sult of dedolomitization. 
phonolite (pho'-no-lite) 1. In the 
strictest sense, a group of fine- 
grained extrusive rocks primanly 
composed of alkali feldspar (esp. 
anorthoclase or sanidine), and 
with nepheline as the main feld- 
spathoid; also, any rock in that 
group; the extrusive equivalent of 
nepheline syenite 2. In the broad- 
est sense, any extrusive rock com- 
posed of alkali feldspar, mafic 
minerals and any feldspathoid, 
such as nepheline, leucite, or 
sodalite. Etymol: Greek phone, 
"sound”, in reference to the ai- 
iegedly characteristic ringing 
sound emitted by a phonolite 
when struck with a hammer, 
pborogenesb Cphor-o-gen'-e-si$) 
Sbpping of the earth's crust over 
the manrie. 

phosphate (phos'-phate) A mineral 
compound containing tetrahedral 
P 04 “ groups. An example is 
pyromorphite, Pb 5 (P 04 ) 3 n 
Phosphorus, arsenic, and vanadi- 
um may substitute for each other 
in the tetrahedron Cf* arsenate; 
vanadate 

phosphate rock Any rock that con- 
tains one or more phosphatic 
minerals, esp. apatite, of sufficient 
purity and quantity to permit its 
commercial use as a source of 
phosphatic compounds or de- 
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mental phosphorus. About 9(V% 
of the world's production is sedi- 
mentary phospha: rock, or phos‘ 
phonte: the rem* i is igneous 
rock nch in apat^ 
phosphatic nodule ^ nbat*-K) 
A black, gray, or hi vn lodeo 
mass or “pebble**, 'iij;, m 
diameter from a few n Mimw ers 
to more than M) k m. consi ting >f 
coprolites, corals, shells K Mies 
sand grams, miui flakes or 
sponge spRi'le« more or Ic^-s v*n 
veloped in toliophane (cHhiuni 
phosphate) They iKX'ur in manne 
stxata (aatP J’^nniaii bcos of wes. 
ern llS*’aiid m the Crctaceoiis 
chalk of England), and are Ivrm- 
ing at present oi the sea Vas 
off the coast fif California) 
phoaphotescence (phov-pho-res- 
cence) A type ot luminescence m 
which the stnpulated substance 
continues to emit light alter the 
cxleniul stimulus Has cea<«nt, also, 
the light so produced The dura- 
tion of the emtsston is tempera 
ture-depeudent. and has a charac- 
teristic rale of decay Cf fluores- 
cence 

phosphorite (pho3‘phivn»**) A 
sedimentary rtvk with a high 
enough con ten? of phosphate 
minerals to be of eiunomic inter- 
est Most conmionly it is a bedded 
pnmary or reworked secondary 
manne rock composed oi micro- 
crystalline carbonate fluorapautr 
in the form of laminae, pdlets. oo- 
htes. nodules,, and skeletal, shell, 
and hone fragments See also 
hone phosphate of lime, pebble 
«indut>ne’ guano 


photogsology (pfao'-to-ge-oT-o-gy) 
The geologic mterpretadon of 
amal photographs. 
plMKogriuuBctry (pho-to-gram'- 
me-try) The saence and art of ob- 
taining rehable measuremeots 
from photographs 
photomap An a«nal photograph or 
a controlled mosaic to which have 
been added a reference gnd, scale, 
place names, margioal uiforma- 
tion, and other pertment data or 
map symbols 

pbotomierograph (pho-tomf'<jro- 
grapb) A photographic enlarge- 
ment of a microscoptc image such 
as a petrologic th^ section Less- 
preferred syn micmpHotograph 
phreatk cycle (phre-at'-ic) The 
penod of tune dunag which the 
water table nses and then falls It 
may be a daily, annual, or other 
cyde. 

piircstk csploskHi A votuinic 
eruption or explosion of steam, 
mud, or other matenai thai is not 
iDcaadescent, it is caused by the 
heating and consequent expan- 
sion of ground watet due to an 
undo lying igneous heat source, 
phreatic water A term that origi- 
nally was applied only to water 
that occurs in the upper part of 
the zone of ssturatiOD under wa- 
ter-taUe condiuoQS (syn. of ua- 
confmed ground mater, > but has 
come to be apphed to all water tn 
the zone of saturstion, thus mak- 
ing it an exact syoonyro of ground 
water. 

phreatie sobc tone of saturation 
phyla Plural of phylum 
phyletic Inhv-Iei icl phylogcnetK 
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ph>)etic evolutoon Evolution in 
V 3 ^^' 1 ng i^hanges m lineages but 
In lie Of' I o increase in the number 
of ^^xonomn groups 
phib'itf iphyl jEe) A metami* 
phos».d r^'K.k lutc mediatr in 
grade bem'cen slate and mica 
St hi. Mini <e ccv^bils of scncir 
'»nj chlonie impan a silks sheen 
10 »h»* ieavage surfi s which 
arc con nonJy \\ tnklcd 
pbsUoiiincaU Iphs i>s( i-catel 
V ia«‘v f ^ u tur'^ >pt uft 
i )»are eri/ed b> the srianng 
1 three c* ^ne U nr i^ygcns in 
t t^-^ teu^hed oi \* »J ueii^hKn 
ing t^t^hei a ic ^ w flat sheets 
the t f^tjo IV 2 5 \ji example 
1 the micas Svn xkeei mineral 
phylogenetic Iphy lo gc net -ic) 
ihe t| of pn\log€n\ Syn phy 
V/ic 

phytogeny Iphv log t ny) i Fhc 
’me or I me o direc* desi enf m 
a given gr >ur o* organs ms» as i 
pO>ed to the development ■»[ an 
idividaal organism L! ontfge 
ny 2 Die study 7r history of 
<-uch relationships Adj phyh 
genet i 

phylum tphy iuin) A category tn 
the hierarchy of 7CH.>logical clas 
\ihcaCion between kingdom and 
c/ewt PI phyla. 

physicjBl geography (phys'-i cai) 
That branch of geography which 
IS ♦he desenptive study of the 
earth s surface as man s physical 
environment 

physical geology A broad division 
of geology that concerns itself 
with ihe processes and frree* m 
V iveci in th' inorcai i v i 


ot the cailh and morpnologv and 
with i*s constituent minerals. 
rc>cks migtnas aiui core rnaten 
al ff /n > ital giology 
physical occanograpbs The study 
c * suv. h physK i! aspei is of the 
ocean hn i>pT»cal and acoustic 
p' vperties lemperature density 
anu (unents waves and tides 
physical stratigraphy btrstigtaphv 
based on the physical asi^ects of 
rocks (cst the sedimentologic av 
pects) eg isthostrattgrapHy 
physiographic rycle (rh>^ i-o- 
giaph ici cycle of eruum 
physiographic province A region 
or which ill parts are simiiar in 
ger>logtc stnuturc and climate 
and whivn has bad a unified geo- 
morphic history its rebel features 
differ significantly from those of 
adjacent regions Examples the 
Valley and Ridge province in 
eastern U S and the Basiii and 
Range provi»ict in western H S 
Cf geologic province geographic 
province 

physi ^aphy (phys i og *f a pby^ 
Ongtnally, a descnptmn of the 
physical nature ol objects esp of 
natural features later it became 
synonymous with physical geogru 
phy Still latei. esp tn the US. 
the term was re^t^ctcd lo the de- 
scription and ongin of landforms 
in this sense it is obsolescent and 
IS rep aced by geomo^hology 
phvteral (phy' ter air Vegetal mat- 
ter in coal that is recognizaNe as 
morphologic forms eg cuticle 
spore I oats or wax as distt^ 
8:Mishcd from iht mace ^ah 

• 11 iMot^^na f(,>i qii^ > 
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mass. 

phytolith (ph/-to-lith) 1. A stony 
or mineral structure, generally 
microscopic, secreted by a living 
plant; often composed calcium 
oxalate or opaline silica. 2. A rock 
formed by ^ant activity or com- 
posed of plant remains, 
phytopianktoii (phy-to-plank'-ton) 
All floating plants, such as dia- 
toms. Cf: zooplankton^ 
picroHte (pic*-ro-lite) A term that 
has been applied to a fibrous or 
columnar variety of serpentine 
mineral. It is now regard^ as a 
syn. of antigoriie, 
pft^ograpb (pic'-to-graph) A pic- 
ture painted on a rock by primi- 
tive peoples and used as a sign, 
piecemeal atopiag A process 
whereby a magma eats into its 
roof by engulfing rdativeliy small 
isolated blocks, which presuma- 
bly sink CO a depth where they are 
assimilated. Cf: magmatic stoping; 
nng-fracturt stoping 
piedmont adj. Lying or formed at 
the base of a mountain or moun- 
tain range; e.g a piedmont terrace 
or pediment. — A feature at the 
base of a mountain; e.g. a foothill 
or a bajada 

piedasont allnvial plain bajada. 
piedmont glacier A glacier formed 
by coalescence of two or more 
v^ley glaciers at the base of a 
mountain range. 

piedmont plateau A plateau lying 
between the mountains and the 
plains or the ocean; e.g. the Pied- 
mont province of the southeast- 
ern U.S., lying between the Blue 
Ridge and the Atlantic Coastal 


pieroemeBt dome diapir. 
piesoelectiic effect (pi-e'-zo-e-lec'- 
tricHn certain crystals, the devel- 
opment of an electrical potential 
in certain crystallographic direc- 
tions when mechanical strain is 
applied, or, the development of a 
mechanical strain, hace vibra- 
tion, when an electric potential is 
applied. Quartz and tourmaline 
are examples of naturally piezo- 
electric crystals. 

piezometric surface (pi-e'-zo-met*- 
ric) potentiometric surface. 
pillow lava A general term for 
those lavas displaying pillow 
structure and considerad to have 
formed undo water; such lava is 
usually basaltic or andesthc. Syn: 
ellips^dal lava. 

pillow tCmcture 1. A structure in 
certain extrusive igneous rocks 
that is characterize by discon- 
tinuous pillow-shaped masses, 
commonly between 30 and 60 cm 
in greatest dimensioD. It is con- 
sidere to be a product of 
subaqueous extrusion. 2. A pri- 
mary sedimentary structure 
resembling the size and shape of a 
pillow; it is most common in the 
basal parts of a sandstone overly- 
ing shale. 

pilotaxitle (pi'-lo-tax-it'-ic) Said of 
the texture of the groundmass of 
a bolocrystalline igneous rode in 
which lath-shaped microlites 
(typically plagiodase) are inter- 
woven in irregular unoriented 
fashion. Cf: trachytk. Syn: felty. 
pimple monnd A term used along 
the Gulf Coast of easteni Texas 



aod SW Loiiisiaiia for one of hun- 
dreds of thousands of low. ruddy 
ctrcuiar or elliptical domes com- 
posed of sandy loam that is coars- 
er than the surrounding soil; the 
bass) diameter ranges from 3 m to 
moie than 30 m, and the height 
from 30 cm to more than 2 m. Cfi 
Mima mound 

pimple plain A plain characterized 
by numerous conspicuous pimple 
mounds. 

pinaeoid (pin'-a-coid) An open 
cfystal form consisting of two 
pi^ld faces. Adj: pinacotdai 
pinch Q. A compression of the 
walls of a vein, or the roof and 
floor of a coal bed, which more or 
less completdy displaces the ore 
or coal. Cf: nip. See also: swell — 
V. pinch out. 

pinch out To taper or narrow 
progressivdy to extinction; to 
thin out. Sm also: pinch-out, 
pinch-oat The termination or end 
of a stratum or vein that narrows 
or tbtns progressively in a given 
direction until it disappears and 
the rocks it once separated are in 
contact; esp. a stratigraphic trap 
formed by the thinniog-out of a 
porous and permeable sandstone 
betweoi two layers of impermea- 
ble shale. The lithologic character 
of the stratum is typically mairi- 
tamed to the feather edge, 
pittgo (pin'-go) A large frost 
mound of soii-covered ice, 30-50 
m high and op to 400 m in diame- 
tei. raised in part by hydrostatic 
pressure of water within or below 
the permafrost of Arctic regions 
(esp. Canada), and of more than 


one year's duration. Etymol: Es- 
kimo, ''conical hill'*, 
pinnacle (pin'-na-cle) 1. A tall, 
slender pillar of rock; also, a lofty 
peak. 2. A spire or column of rock 
or coral, either submerged or 
awash. Syn: pinnacle reef 
pinnacle reef 1. pinnacle, 2. A 
term used in the Michigan Bawn 
to apply to an isolated stromatop- 
oroid-aigal reef mound, now do- 
lomitized, in the Middle Silurian 
rocks of the subsurface; many are 
productive of oil. They ranefe up 
to 500 acres in area and 500 feet 
in relief, with slopes rarely ex- 
ceeding 15 degrees. They are 
mounds rather than true pinna- 
cles. 

pinnate drainage pattern (pin- 
nate) A drainage pattern in which 
the main stream receives many 
closdy spaced, subparallel tribu- 
taries that join it at acute angles, 
rrtsembiing in plan a feather; it is 
believed to indicate unusually 
steep slopes on which the tribu- 
tanes <!evelopcd. 

pioneer (pi-o-neer') In ecology, a 
community, species, flora, fauna, 
or individual that establisl^ it- 
.self in a barren area, initiating a 
new ecologic cycle or sere, Cf: cli- 
max. 

pipe 1. The vertical conduit below 
a votcano, through which the 
magmatic materials passed. It is 
usually filled with hreocia and 
may be mineralized. 2. A tubular 
cavity in calcareous rocks, often 
fiUed with sand and gravel* e.g. a 
vertical joint or sinkhole formed 
by solution in chalk. 3. A cylin- 



IHpe clay 


l»l»oeiital 


186 


dncai more or less vertical ore 
body 4 4 discordant pluron of 
tubular shape 5 gevser pipe 
pipe clay A white to grayish white 
highly plastic clay praclUdity 
free from iron suitable f nst in 
making tobaeco pipes [he term 
has Ween extended to include inv 
while burning day of considn i 
ble plastKi y Svn hal lIo} pit 
ler \ I 'ti> Also spth d ptpaln 
piperno (pi inr no) \ welded tufl 
chata tc’* «. i I’y Hun urui tt rt 
Su< h d (Kk I sai 1 til I’M? ptpei 
fioicJ Iwnul lulia 
pipestont aihn i 
piracy ipi ra Tht rut uni dt 
vcivi nt i>( (hi h adwotc s if om 
M-'carr ml »h hamiel of anoth 
et strean ha miik greater crosional 
aiUvity Svn ^.i^ptun sinamiap- 
tun 

pisolite (pi sc hte» 1 A sedmier^ 
tary rink commonly a Imirsione 
made up chicilv of cemented piscr 
htlis a c »arse grained W / 1 I \ 
term otlen used for ptsiHitk “1 An 
individual unit in a mass ot au re 
nonary ^apiih 

pisohth (pi v> luh) Ar aocieitoQ 
ary bixlv in \ sedmicntary ro^k 
resembling « pe^ in size and 
shape and constituting one of the 
grams that make up \ ptwltu It 
IS often formed of calcium car 
bonate, and some are thought to 
have beetk ptoduued bv a buv 
chemical algal encrustation proc 
4»s A pisolith IS larger and less 
regular tn fonii than an al 
UMiigh tt hat the wme oonontne 
•ad tadml nienaal structure The 
•srm ts sometimes used to refer to 


the lock made up of pisoliths 
pisolitic tuff (pi so-ht -tc) An in 
durated pyroclastic deposit made 
up i^ieflv of accretiorary lapilh 
o" pisolites 

pitch 1 rhe angle between the 
honzontal and anv hnear feature, 
eg an ore shoot or itncat*OQ 
ineasurrd in the plane containing 
th 'intMf leature S>d rake 2 A 
v« tic a sh dl in a cave i A steep 
phu o dei.hvitv 4 asphalt 
piUbblende A massive nr own to 
hdck van iv of jmrtn u found 
n nvd ot hernial ^uihde-beanng 
.etns It is tollofomi amorphous 
>f niicrix rysialhne and has a dis- 
iinctivc pilthv to dull *uster 
pitch length The length of an ore 
shoot IP US grriiest dimension 
pitchstone A voli^nic glass with a 
waty dull resinous lustei Its col 
or and composition varv widely 
! iontains a higher pcaentage of 
water than obsidian CrvstaJhtes 
ue vlctcctabie m thin section 
pitted outwasb Ouiwash with pits 
or kettles produced by the partial 
or complete bunat of giaaal ict 
b\ outw ish and the Mibsequent 
thaw of the ice and rxvllapse of the 
surfuia) matenais 
pitted plum A plain undeilain ov 
pitted outw ash 

plrotai fault Ipiv o-tai) hmge 
fault 

placental (pla-cen >tal} A member 
of the mammalian subclass bu 
thena charactenzed by beanng 
young m a rdativdy advanced 
vute of d ev ai opwent Range, 
Cresaoeous to preaeot Cf mar^ 
suptal 
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placer (pbu:*-«* [pUs'-aerp A surfi- 
cial fiunerat deposit formed by 
mechanical ooooentration of rntn- 
er«l parucles from weathered de> 
bm The common types are beach 
^Ijcen and aiiuviai plaoers. The 
mineral conoentrated is usually a 
l)eav;y mineral such as gold* cas- 
or rutile. Cf: lode. Syn: 
lead, placer depostL 
placer deposit placer, 
placer aiiBiag The extraction and 
<x«QoePtratiOQ of heavy metals or 
mmeralx fiom placer deposits by 
various methods* generally using 
runnmg water. Cf. hydraulic 

piacodenn (plac'-o-demi) A mem* 
ber of a class of jawed vertebrates* 
the Placodermi, characterized by 
the devdopnient of exteroal ar* 
mor with elaborate bead and 
trunk shields. Range, Early to 
Late iJevonian 

idagioclase (pU'-gi*o-clase) 1. A 
group of tncimic feldspars of gen- 
eral formula (Na,Ca)Al(Si*Al)Si 2 
Og. At high temperatures it forms 
a complete sohd-soiution senes 
from Ab (NaAlSiiOg) to An 
(CaA] 2 Si 2 Pg). Tlie series is subdi- 
vided and named according to in- 
creasing mole fraction of the An 
component: albite (An 0^10)* 
oligodase (An 10-30), andesme 
(An 30-S0)* labradonte (An SO- 
TO). bytownite (An 70-90)* and 
anonhitc (An 90-100). Plagio- 
dase nuncrals are among the 
commonest rock-forming miner- 
als. 2. A oiineral of the plagioclase 
group. 


small at a low elevation, an ex- 
tensive region ot level or gently 
uudulating land 2. An extensive 
tract of levd or rolling* almost 
treeless country, a prairie. The 
term is usually used in the plu- 
ral. - Of: plateau. 
plain of deniidatioii A surface that 
has been reduced to or nearly to 
sea level by the agents of erosion 
planar crosa-heddiag (pla'-nar) 1 
Cross- bedding in which the lower 
bounding surfaces are planar sur- 
faces of erosion; it results from 
beveling and subsequent deposi- 
tion 2 Cross-bedding character- 
ized by planar toresel beds, 
planar etemeat A fabric element 
having two dimensions that are 
much greater than the third. Ex- 
amples are bedding, cleavage, and 
schistosity. Cf’ linear element: 
equant element 

planar flow atmetune platy flow 
structure. 

planatioB(pla-na'-tion)l. The proc- 
esses of erosion whereby the sur- 
face of the earth or any part of it 
IS reduced to a fundamentally flat 
or level surface, specif, lateral pla- 
nation a meandering stream. 
2. A broad term for the general 
lowenng of the land; e g. penepkh 
nation. 

plane A two-dimensional form 
that 18 without curvature; idedly, 
a perfectly flat or smooth surface. 
In geolcjgy the term is applied to 
such features as a bfvlding plane 
Adj planar. Cf: surface. 
plane correctioo A correction ap- 
plied to observed surveying data 
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erence plane. 

plane of symmetry 1. A plane di- 
viding a crystal into halves, one 
which IS the mirror image of tht 
other. 2. The plane that bisects an 
organism or its shell symmetncal- 
ly — Syn- symmetry plane. 
plane-polarized light Light con- 
strained to vibrate in a single 
plane, as by a Nicol prism, 
plane strain A state of strain in 
which ail displacements that arise 
from deformation are parallel to 
one plane, and the longitudinaP 
strain is zero in one principal di- 
rection 

plane stress A state of stress in 
which one of the pnncipai stresses 
lb zeio 

plane surveying Surveying in 
which the curvature of the earth is 
disiegarded, as in ordinary field 
and topi'giaphic surveying Cf 
ge(fdettc surveyrng 
plane table A simple instrument 
foT plotting tfte lines of a survey 
directly from held observations 
It consists of a boaid niounted on 
a tnpod, fitted with an alidade or 
other sightmg device. Mno 
spelled planeiable 
planetesimal hypothesis (plan-e- 
te$'-i-mal) A concept of the for- 
mation of the planets by the ac- 
cretion of a cloud of small cold 
bodies sometimes called 
**planetesima.s*' 

planetology (plan-e-tor-o-gy> 
Study of the condensed matter of 
the solar system, including plan- 
ets. satellites, asteroids, meteor- 
ites. and interplanetary matenal 
The tenn i.s frequentl> us«d as a 


syn. of astrogeology. 
planimeter (pla-nim'-e-ter) An in- 
strument for measuring the area 
of any plane figure by passing a 
tracer around the perimeter, 
ptagimetric map A map that pre- 
sents only the relative horizontal 
positions of natural or cultural 
features, by lines and symbols It 
is distinguished from a topo- 
graphic map by the omission of 
relief in measurable form, 
planimetry (pla-nim'-e-try) The 
determination of honzontal dis- 
tances, angles, and areas by meas- 
urements on a map. 
plankton Routing and dnfting 
aquatic organfUms. See also. 
phytoplankton: zooplankton. Adj. 
planktonic. 

plankton bloom An aquaric 
growth of algae or other organ- 
isms in such coDceutrations as to 
discolor iht water Sec also: red 
tide 

planktonic (plank-ion '-ic) Roat- 
mg adj of plankton. 

Planosol <Pian'-o-sol) An intra- 
zonal, hydromorphic group of 
soil.^ having a leached surface lay- 
er above a definite clay pan or 
bardpan These soils devdop on 
tiearly flat upland surfaces undci 
^ras^ or trees m a humid to sub- 
humid climate 

plastic (pias'-tic) Capable of being 
deformed permanently without 
rupture Cf elastic. 
plastic deformation A permanent 
change in shape of a solid that 
docs not involve failure by rup- 
ture Svii plastic JJow; piastu 
strain. 
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ptaftk flow phstk deformation. 
plastic limit The water-content 
boundary of a sediment. e.g a 
soil, between the plastic and 
semisolid states It is one of the 
Atterberg limits. Cf liquid limit 
plastic strain phsttc deformation. 
plat A diagram drawn to scale 
showing all essential data pertain- 
ing to the boundanes and subdivi- 
sions of a tract of land as detei- 
mined by survey, together with 
the data required for accurate 
identification and descnption of 
the various units shown and in- 
cluding one or more certificates 
indicating due approval 
plate A torsionally ngid thin seg- 
ment of the earth's lithosphere, 
which may be assumed to move 
honzontally and adjoius othei 
plates along zones of aasmic ac- 
tivity See also plate tectonics. 
plateau (pla-teau') A relatively ele- 
vated area of comparatively flat 
land which is commonly limited 
on at least one side by an abrupt 
descent to lower ground, speaf 
an extensive land area more than 
150-300 m above the adiacent 
country or above sea level It is 
kugher than a plain and more ev- 
tensive than a mesa Cf tatter 
land 

plateau basalt A term applied to 
those basaltic lavas that ^vxur as 
vast composite accumulations of 
honzoDtal or subhonzontal flows, 
which, erupted in rapid succes- 
sion over great areas, have at 
times flooded sectors of the 
earth's surface on a regional scale 
They are generally believed to be 


the product of fissure eruptions. 
Cf shield basalt Syn flood ba- 
salt 

plateau glader An ice sheet that 
occupies a relatively flat moun- 
tatnousarea Seealso tceplateau. 
plateau aiountalii A mountainous 
area produced by the dissection of 
a plateau, e g the Catsktll Moun- 
tams, N Y 

plate boundary Txmt of seismic 
and tectonic activity along the 
edges of lithosphere plates, pre- 
sumed to indicate relanve motion 
between them 

plate tectonics A theory of global 
tectonics m which the lithosphere 
IS divided into a number of plates 
whose pattern of honzontal 
movement is that of torsionally 
ftgid bodies that interact with one 
another at their boundanes. caus- 
ing seismic and tectonic acovity 
along these boundanes 
platform 1 Any levd or nearly lev- 
el surface, ranging rn size from a 
tenace or bench to a plateau or 
peneplain 2 wcivc<ut platform 
3 lliat pan of a continent that is 
covered by flat King or gently 
tilted i»ediinenu*‘> rocks, under- 
lain by a complex of rocks ths 
were consoudateJ dunng earher 
deformations The platform is a 
port of the ^roion. 4 A flat or 
shelflike structure in vantms in- 
vti .ebrate fossils 

platy flow structure An igneous 
rock structure of taoular sheets 
suggesting stratification It is 
formed by contraction dunng 
coding, the structure is parallel to 
the surface ot coding, and is com- 
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mooly aooentiiated by weather- 
mg. Syo* planar flaw structure. 
playi (pla'-ya [ply'-ahp I A term 
used tn the southwestern U S for 
a dry* barren area in the lowest 
part of an undramed desert bastn* 
underlain by clay, sdt. or sand* 
and commonly by soluble salts It 
may be mailmd by an ephemeral 
lake See also aikali flat: dry 
lake 2 playa kke. 3 A small 
sandy land area at the mouth of a 
stream or along a bay shore — 
Etymo) Spanish, "^bea^, strand, 
coast'* 

idaya lake A shallow intermittent 
lake in an and rcgioii, occupying 
a playa in the wet season but dry* 
ing up in summer « an ephcmeniJ 
lake that upon evaporanon leaves 
or forms a pUya Syn. playa. 
I*layfafar*«i law A generalization 
about the relation ch stream sys> 
terns to thetf valleys, enunciated 
by John Playtair m 1802 '"Every 
nver appears to consist of a mam 
trunk, fed from a variety of 
branches, each running in a valley 
proportiooed to its sue, and all 
of tlMmu>geiiur forming asystem 
of vaileyi oommumcating with 
one another* and havmg such a 
nice adjuatment of thar deciivi. 
ties that none of than torn the 
pnucipal valley either on too high 
or too low a level a aicumstance 
which would be infinitely improb- 
able tf esih of these valleys were 
not the work of the stream which 
flows nt It** 

|iay of Qi|ar An optical pheaome- 
non oonnaitBg of flashes of 


sioD as certain minerals, esp. opal, 
are moved about, eg apaka-^ 
cenoe. It is caused by diffraction 
of hght from nuiumerabie minute 
regularly arranged particles of 
amorphous silica, stacked in an 
orderly three-dimensional pattern 
that behaves hke a difhacdon 
gratmg 

PIdatncanc (Plets'-to-cene) An 
epoch of the Quaternary period, 
after the Phoocne of rhe Ternary 
and before the Holocene alsa the 
oorrespondmg wot Id wide senes 
of rocks It began two to three 
nnlhoD years ago and lasted until 
the start of the Holocene some 
StOOOyearsago When the Quater- 
nary IS designated as an era, the 
Pkutooene is conudered to be a 
period. Syn ice age, glacial mck. 
gleadaroini (plc'-o-chro-ism) The 
ability of an anisotropic crystal to 
diffeiCTtiaily absorb vanous 
wavelengths of transmitted light 
m vanous crystallographic direo- 
boDS, and thus to show different 
colofs in different directioiis. This 
property » best seen under polar- 
ized light A minerai sh^ng 
pleochroism is said to be plech 
chnne Sec also dichrmm, tnchrth 
am. 

p lfwapon g f (ple-o-spoDgeOanr/toeo- 
cyatM 

plicatloa (pli-ca'-tion) I Intenae 
small-scale folding Adj plicatatL 
O crenukaum. 2 A coarse radial 
oonugaboo m the surface of a bi- 
valve-moUusk or bracloopod 
thdl 

Ptintaa eruption (Vlin'-i«an) An 
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stcttdv turbulent stream of frag- 
mented magma and magmatic gas 
IS released at a high veloaty from 
a \ent Large volumes of pyro^ 
clastica and tall eruption columns 
la charactcnstic It was this type 
of eruption centered approxi- 
naicly on the site of the present 
lav \ i^uvius. that buned the cit- 
ies of Hcrculineum and Pompeii 
under thick deposits of volcanic 
debns Eiymoi Plinv the Young- 
er A D 79 

Pliocene ^Pli'-o-cenc) An epoch of 
the le liarv penod, after the Mio- 
une and before the Pleistocene 
also the corresponding world- 
wide senes of rocks It is consid- 
rr«d to be a penod when the Ter- 
tiary IS designated as an era 
plot To place survey data on a map 
or plat, to draw to scale The term 
was formerly used in noun form 
as a syti of plat 

plucking 1 A process of glacial 
erosion by which blocks of rock 
are loosened detached, and borne 
away from bedrock by the freez 
mg of water in fissures See also 
sapping 2 A pro*)ess of stream 
erosion b> whiih lock fragments 
art forublv removed by the un- 
pact of water entering cracks m a 
rock — Svn quarrying 
plug done A volcanu icmie char 
acteruad by an upheaved, con 
sohdated mass filling the conduit 
pliig 0 iBg The act or process of 
stopping the flow of water, oil or 
gas tn strata penctiated by a bore- 
boke Oi wtdlt so that fluid from 
one stratnxn will not esiape into 
another or to the sui ta ^ epo f 


the sealing of a wdl that ts to be 
abandoned It is usually accom- 
plished by pumpmg ocfnent into 
the hole, setting a surface plug, 
and capping the hole with a metal 
plate 

idiigging back The act or process 
of sealmg off a lower section of a 
well bore with cement, or of 
blocking fluids below from rising 
to a higher section 
pliinbago (plum-ba'-go) graphite 
pknme A persistent pipdike body 
of hot material moving upward 
from the earth's mantle mto the 
crust Its surface expression may 
be a Acn spot 

phuge n The inclinadon of a fold 
axis or other Imear feature, nieas- 
uitd m the vertical plane !t is 
mainly uaed m the geometry of 
folds Cf dtp. — V 1 In survey- 
ing, to set the cross wire of a 
theodohte to the direcoon of a 
grade 2 To reverse the direction 
of the telescope of a transit by 
rotating it ISO degrees about its 
honzontal axis Syn transit 
plunge pool The water oocupymg a 
deep hollow scoured m the bed of 
a stieaxu at the foot of a waterfall, 
also the hollow or basin itself 
ploiigfaig fold A fold in which the 
hinge hot is mcltned to the bon- 
rontai Ct nonpiungtng faUL dou- 
biy plunging JouL 
plutoa (plu'-ton) I An igneous in- 
tniwun 2 A body of rock formed 
by mettsomadc replaoensent 
The term ori^DaUy signified only 
deep-seated or plutonic bodies of 
gianitoid texture 

plutonic <plu ton tc) 1 Pertaining 



to ignecHii rocks fmsed at greia 
deptk 2. PMaiiiiiig to rocks 
formed by any process at great 
depth. — Syo: abysaak daep-^eamd; 
hypogemt. 

pMoiBde rock A roA formed at 
oonskterable depth crystalliza- 
tioo of magma aad/or by chcoit- 
cal a&teratkm. It is chaiacteristi- 
colly medhmi- to coarse-grained, 
of granitoid texture, 
fiah^ water Juwnilt muer in. 
or derived from, magma at a ooo- 
sidcrmble depth, probably several 
kilooielerB. Cf: magmatic watar: 
wokank watOF, 

plotenImB (plu'-to-nism) t. A gen- 
eral term for the phenomena as- 
sociated with the formation of 
plutons. 2 The concept of the for- 
mation of the earth by solidifica- 
tion of a molten mass. The theory 
was promulgated by James Hut- 
ton m the llth century. Cf: mgh 
tunism. 

plateatet (phi'-co-ntst) A bdiever 
m the Ihe^ of plutonism as pro- 
mulgated by Htitton. Ant- lupruii- 
ist 

plnvlai (plu^-vi-al) 1. PMaining to 
rain, or to predpitation. 2. Said of 
a climate cbaractnrued by rcla- 
tivdy high precip<itatio&. 1 Said 
of a geologic process or feature 
resulting from rau*. rg. pluvial 
deoudatioo from landsliding and 
gully erosion. 

pnenmategsnic (pneu'-ma-lo-gen'- 
ic) Said of a rodi or mmcral 
deposit formed by a gaseous 
agent Cf: hydaiogenia Syni 
pneumaiolytic 

pnenmalolyab (pneu-ma-tor-y-sis) 


Alteration of a rode or crystalfiai^ 
tioo of minerals by gaseow ema- 
natioos derived from sdkhfying 
magiha. Adj: pmumatolytic 
pnenmaloiytfe (pneu'-ma-to-lyt - 
k) 1. Formed by pneumatolysis; 
pnaumatogpme 2. Applied to the 
stage of magmatk differentiation 
between the pegmatitic and hy- 
droChennal stages. 3. Said of the 
effects of contact metamorphisin 
adjacent to deep-mted intru- 
sions. — ^The term is used even 
though inmany instances the pm- 
eooe of a gas phase cannot be 
proved. 

pnewnnfeerte (ffheu-mo-tec'-tk) 
Seid of processes and products df 
magmatk oonsoUdatioo affected 
to some degree by gaseous ooo- 
stituents of the magma, 
pocket 1. A small body of ore. e.g. 
in a mineralized crevice; aiso. a 
locally nch part of an ore deposiL. 
2. An enclosed or sheltered place 
along a coast. 3. A water bole in 
the bed erf an intermittent stream. 
4 A hollow or glen in a mountain. 
5. A small body of ground water, 
pocket tranrit Brunum am^asa. 
pod An ore body of an doogate or 
Icnticnlar shape. 

Podaol CPod'-zd) A group of zonal 
soils having an orgaoic mat and a 
very thin organk-mincrai layer 
overlying a gray, kacbed A2 bon- 
zoo and a dark brown, illuvial B 
horizon ennehed in iron oxide, 
alumina, and organk matter. It 
devdops under conilerous or 
mixed foresuor under heath, in 
acool to teaiperate moist clinuite 
Etymol: Russian podsoL *^ash 
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soil” 

poedloMaatk (poe'-d-lo-blas'-tic) 
poikilobkstic 

poildlitk (poi-ki-lit'-ic) Said of the 
texture ol ao igneous rock in 
which small grains of one mineral 
(e.g. plagioclase) are irregularly 
scattered without common orien- 
tation in a typically anbedral larg- 
er crystal of another mineral (e.g. 
pyroxene); also, said of the en- 
closing crystal. Cf: ophitic; mi- 
cropoikiiitic. 

poikilolilaatk (poi'-ki-lo-blas'-tic) 
Said of a texture of metamorphic 
rocks in which small grains of cme 
mineral lie within larger meta- 
crysts of another. Also spelled: 
poeciioblastic 

point bar One of a series of low, 
arcuate ridges of sand and gravel 
developed on the inside of a grow- 
ing meander by the slow addition 
of individual accretions accom- 
panying migration of the channel 
toward the outer bank. Cf: mean- 
der scrolL 

point-bar deposit A deposit con- 
sisting of a series of alternating 
point bars and intervening 
troughs. 

point diagram A fabricdiagnm in 
which poles representing linea- 
tions, normals to fabnc planes, or 
crystallographic directions have 
been plotted. Syn: scatter dia- 
gram, 

point group One of the 32 crystal 
classes. 

point nundmnm On a fabric dia- 
gram, a single area of concentra- 
tion of poles representing the 
orientation of fabric demeou. 


poised stream A stream that is nei- 
ther eroding nor depositing sedi- 
ment. Cf: graded stream. 
Foi8MNi*a ratio The ratio of the lat- 
eral unit strain to the longitudinal 
unit strain in a body that has been 
stressed longitudinaily within its 
elastic hmii. It is one of the e/asdr 
constants. 

polar glndcr (po'-lar) A glacier 
whose temperature is bdow freez- 
ing to oonsiderable depth, oi 
throughout, and on aduch there it 
no melting even tn summer. See 
also: temperate glacier Syn; coU 
glacier 

polariscope (po-lar'-i-scope) An 
instrument for studying the prop- 
erues of and examining sub- 
stances in polarized light, 
polarity (po-lar'-i-ty) The magneti- 
cally positive (north) or negative 
(south) character of a piagnetic 
pole. 

polarity-cbronologic unit A divi- 
sion of time distinguished on the 
basis of the record of inag- 
netopolarity as expressed by 
pohrity<hronostratigraphic units. 
In «)fder of decreasing magnitude, 
rallies are polanty period, polarity 
epoch, and polarity event 
polarity-ciurottostratierapliic unit 
A subdivision of rock considered 
solely as the magnetic polarity 
record of a specihe interval of 
geologic time. 

polarity epoch A period of time 
during which the eiuth's magnetic 
held was predominantly or entire- 
ly of one polarity; specif., the tune 
during which ro^ of the corre- 
sponding polarity interval 



fonned It is the polantv<hrono- 
kfgtc unit of middle rank 
polarity event The shortest polo •• 
ty<hronologu: unit 
polarity iaterral The fundametitai 
unit of worldwide polanty-chron 
osiratigraphic classificatiort 
The term is applied to rock aol 
time. It IS used in a spatial sense 
polarity period llie longest poian- 
:}hchrvnolopic unit 
polarity rtTentai 
rtversaL 

polarity wme K unit of rock vh. r* 
fltt tenzed bv its polarity sigua 
lure, the fundamentaJ urit ol 
polanty iith.istratigraphu clas- 
sification 

polarixatk A (po *iai -f-za'-uon> 
The modihcauon of light so that 
Its vibrations are festneted to a 
single plane 

polarix^ light (po'-lar-tzed) Ught 
that has been changed by passage 
through a pnsm or other polanzei 
so that its transverse vibraaons 
iKx UT in a single plane It is used 
in the polarizing microscope fur 
optical analysis of nunet^s or 
rucks in thin scctioii 
polarizer (po'-lai-i-zcr) \ medium 
for polaoziag light In a petro- 
graphic microscope, it is the lower 
*Vroo/ pmm Cf analyzer 
polariziog mlcroacope (po'-lar-tz- 
ing> \ microbcope that uses polar- 
ized light and a revolving stage 
for analysis of petrographic thin 
sections Two pnsnis, one above 
and the other below the stage, 
polanze and aoalsze the light, the 
stage rotates abciu* the line-of- 
V\n m 


croscope 

polar projeefioD One of a group of 
projections that are centered on ^ 
pole of a sphere Examples in- 
clude anv of several azin.uihal 
profeciions 

polar symmetry A type of crystal 
symmetry in which the twe ends 
of the central cry^tallogiaphic 
axis are not symnkCtncai Such a 
crystal is said to be hemimorphu^ 
polar waadtTtiig i Slioi -Kn >«i 
mevement r»f the earth’s poi#T» re- 
sulting bom wobbling of its ans 
Z Long-pentid, more or 
tcmatic displacement of the 
earth's poles, #hich ma) have oc- 
V ui red during the passage >f geo- 
logic time 

polder A tract of flat, low lying 
Land las m the Netherlands and 
Belgium} reclaimed and protected 
from the sea or other h h,\ of wa 
ter by embankments d»kcs, dams, 
or levees Fhe term is iisuail^ '■o 
sei ved for coastal areas that are at 
or bdow sea level and that are 
constantly protected by an organ 
ized system of maintenance and 
defense 

pole I Either end of the axis sf a 
sphere 2 A point on a stereo- 
scopic or equal-area projection 
that lepresente the projection of a 
hoeation, the* normal to a fabrK 
plane or a crystallographic direct- 
ion, also, a point that represents 
the normal to any plane on a fab- 
nc diagram 3 In co'stallogra- 
phy, a line that ts perpendicular to 
a crystal face and passes through 
the center of the crystal 4 Fithcr 
end of the axis of coiling in cei tain 



didis or tests, e.g. the fusoKiyds. 
5. Either tejinmatioo of the aios of 
a poUeo graiD or spore. 
pole-fleeinR fom A componeiit of 
forces resulting from the earth's 
rotatioo that is supposed to carry 
the crust away from the poles, to> 
ward the tt|uator. The effective* 
oess of such a force has been 
shown to be nefdigible 

(pol'-ish) An attribute of 
surface teiture of a rock or parti* 
de, characterized by high luster 
and strong reflected light, e.g 
daert polish. 

polished tccduii A section of rock 
or mineral that has been highly 
pohslied. it 1 $ used for stuJv of 
opaque minerals by plane or pooir* 
ized reflected hght 
pollen The several-ceUed reproduce 
tive unit of seed plants, enclosed 
in the miciospore wail Fossil pol- 
len consists entirely of the micro 
spore wall. cxine. 
poUeo analysis A bnincfa of 
palynology dealing with the study 
of late Flostoccne and postglaaal 
sediments by employing diagrams 
and maps to show the rdaove 
abundaiice of vanous pollen types 
ID space and time; e.g theidentifi* 
canon and percentage dctermiua- 
tion of frequency of pollen grains 
of forest trees in peat bogs and 
lake beds as a means of dating 
fossil remains. 

poly* A prefis meaning 'inany'* or 
“very”. 

polyconIc pndeefloB (pol-y-coo'- 
ic) A map projection in which a 
senes of n^t circular cones are 
each tangent to tht earth's surface 


at successive latitudes, each pani* 
lei thus coDStnicted serving as if ft 
were the chosen «iandard parallel 
for a simple conic proj^nan. All 
parallels (developed from the 
bases of the cones) are arcs of 
uonconcentric ardes with their 
centers on the straight line goner- 
ally represeoUng the central 
meridian, all other mendians bo* 
mg curved lines drawn through 
the true divtssons of the parallels. 
The scale aUmg each oai^d and 
along the central mendian is true, 
but It inaeases on the meridians 
with increasing distance from the 
central mendian The projection 
ts suitable for maps of small areas, 
e g quadrangles, and for areas of 
great longitudinal extent, such as 
Chde. 

polycrystal (pol'-v-crys*tal) An as- 
semblage of crystal grams oi a 
mineral, of unspeafted number, 
shape, size, onentetion. or bond- 
ing, that together form a soltd 
body 

p>lygenctk (po!' y-ge-riet'-ic) I 
Resulting from more than one 
process of formation, Jenved 
from more than one source, or 
ongmating or developing at van- 
ous places and times; e g. said of 
a mountain range resulting from 
several oroaenic episodes. 2. Con- 
(sstmg of more than one type of 
material, or having a heterogene- 
ous composition; e.g. said of a 
congfomcrate composed of 
materuds from several sourcea.— 
CY* manogemetic. 

polygeosyncUiie (pol'-y-ge'-<vsyn'- 
cluie) A geo<iyndmai-geoanticli- 
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nal bdt along the continental 
margin, receiving sediments from 
a borderland on its oceanic side. 
Cf: monogeosyncline. 
poiygonni ground (po-lyg'-o-nal) 
A form of patterned ground 
marked by polygonal arrange- 
ments of rock, soil, and vegeta- 
tion, produced on a levd or gently 
sloping surface by frost aetkm; 
esp. a ground surface consisting 
of a large-scale network of 
wedge polygons. 

polyliflUte (pol-y-hal'-ite) An eva- 
porite mini^, K2MgCa2(^4)4* 
2 H 2 O. It is commonly in pink, 
red, or gray masses in halite or 
potassium-salt deposits, 
potymetamorphism (pol'-y-met'-n- 
mor*-phi8m) Polyphase or multi- 
ple metamorphism, whereby two 
or more successive metamorphic 
events have left their imprint 
upon the same rocks. The super- 
mposed metamorphism may be 
id a faig^ or lower grade than 
the earlier type. See also: reiro- 
grade metamorphism. 
polymictk (pol'-y-miotic) 1. Said 
of a lake that is continually mix- 
ing and has no persistent thermal 
stratificatioo. 2. Said of a elastic 
sedimentary rock compoaed of 
many rock types, e.g. a gray- 
wacke; also, said of the dasts of 
such a rock. Cf: monomktie: oU- 
gomictic. 

polyi nermUc (pol'-y-min'-er*^'- 
k) Said of a rock composed of two 
or more minerals; said of an 
igneous rock constating of more 
than one essential mineral. Cf: 
monormneraUc. 


potymorph (por-y-morph) 1. A 
crystal form of a substance that 
displays polymorphism. 2. An or- 
ganism exhibiting polymorpbiam; 
also, one of the forms of such an 
organism. 

polyBMtrpliism (pol-y-morf-phism) 
1 . The characteristk of a chemical 
substance to crystallize in more 
than one form, e.g. rhombk and 
monodinic sulfur. Such forms are 
polymorphs. 2. The existence of a 
species in several forms independ- 
ent of sexual variations; esp. refer- 
ring to different types of individu- 
als within a colony, as in bryo- 
zoans. — Adj: polymorphic. See 
also: dimorphism. 
polyp (pol'-yp) A typical individu- 
al coeknterate, with a hollow 
tubular or columnar body ter- 
mmating at the top in a central 
mouth surrounded by tentades. It 
is dosed bdow, and attached to 
the bottom (as in Hydra) or mom 
or leas directly continuous with 
other mdividuals of a compound 
animal (as in most corals), 
polyphylctic (pol'-y-phy-let'-ic) 
Evolving from more than one 
ancestral stock. Cf: monophyletic 
polysyntheCk twinning (^'-y- 
ayn-tbet'-ic) Repeated twinning 
of three or more individuais ac- 
cording to the same twin law and 
CD ptf^d composition ptancs; 
e.g. albite twinning of plagiodase. 
It is often revealed megasoopkal- 
ly by striated surfsoes. Cf: cyclie 
twinning. 

polytypi c (pol-y-typ'-k) 1. Said of 
a taxon that isdutks aevenl units 
of the next lower iategory. eg. a 



genus with several species. 2. Re* 
fcrring to a species consisting of 
subspecies that replace each other 
geographically. 

poetic (pon'-tic) Pertaining to sedi- 
ments or facies deposited in com- 
paratively deep and motionless 
water, such as an association of 
black shales and dark limestones 
deposited in a stagnant basin 
Htymol: Greek pontoi, “sea”. Cf: 
euxinic. 

pool 1 . A subsurface accumulation 
of oil or gas in porous and perme- 
able rock. See also: oil pool; gas 
pool. 2. A body of impounded 
water, artificially confio^ above 
a dam or the closed gates of a 
lock. 

poorly graded 1. A geologic term 
for poorly sorted. 2. An engineer- 
ing term pertaining to a soil or 
sediment in which all the particles 
are of about the same size or in 
which a continuous distnbution 
of particle sizes from the coarsest 
to the finest is lacking — Air 
well-graded. 

poorly sorted Said of a clastic sedi- 
ment or rock that consists of par- 
ticles of many sizes mixed togeth- 
er in an unsystematic mannei so 
that no one size class predomi- 
nates. Ant- well-sorted. See also* 
poorly graded. 

population (pop-u-la'-tioo) 1. All 
the individuals of the same spe- 
aes> or of & group of closely relat- 
ed speaes. 2. Formerly, all organ- 
isms occupying a certain area or 
environment. 3. In statistics, any 
theoretical group of items or sam- 
ples, all of which are capable o4 


being measured statistically in 
one or more respects, 
porcelaneous chert (por-ce-la'-ne- 
ous) A hard, opaque chert having 
a smooth fracture surface and a 
typically china-white appearance 
resembling chinaware or glazed 
porcelain. 

porcelanite (|K)r-cc-lan'-ite) parcel- 
lamte. 

porcellanitf (por-cd'-la-nite) A 
dense siliceous rock having the 
teztuFe. dull luster, and general 
appearance of unglazed porcelain; 
It IS less bard, dense, and vttreous 
than chert The term has been 
used for an impure chert; for a 
baked day or shale found in the 
roof or floor of a bumed-out coal 
seam, and tor a fine-grained aadic 
tuff compacted by secondary sili- 
Also spelled’ porcelanite. 
pore I A small to minute opening 
or interstice in a OH:k or soil 2. A 
small opening in the wall or shett 
of an invertebrate animal, e.g. 
from the extenor through the tbe- 
cal plates of a cystoid 
pf>re diameter The diameter of the 
large ^ sphere that might be coo- 
tainr * within a pore, 
pore pressure neutral stress. 
pore space The open space in a 
rock or sotl, considered collective- 
ly- 

poriferan (po-rif' cr-an) sponge 
porosimeter (po lO-sim'-c-tcr) An 
iristrumf^t used to determine the 
porosity of a rock sample by com- 
panng the bulk volume of the 
sample with the aggr^te volume 
of the pore spaces within it. 
parosity (po-ros'-i-ty) The ratio of 
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the aggregate volume of inter- 
stices in a rock or soil to its total 
volume. It is usually stated as a 
percentage. Cf' effective porosity. 
Syn: total porosity. See dso: pri- 
mary porosity: secondary porosity. 
po rom (po'-rous) Containing 
voids, pores, or interstices, which 
may or may not interconnect. The 
term usually refers to smaller 
openings than those of a cellular 
rock. 

porphyroMast (por'-phy-ro-blast*) 
metacryst 

porphyroclastic (por'-phy-ro-clas'- 
tic) Said of a metamorphic texture 
characterized by large strained 
metacrysts within a finely recrys- 
taliized matrix of neoblasts that 
are free of strain, 
porphyry (por'-phy-ry) An igneous 
rock of any composition that con< 
tains conspicuous phenocrysts in 
a fine-grained groundmass, a por- 
phyritic igneous rock 
poTj^yry copper deposit A large 
body of rock, typically porphyry, 
that contains disseminated chal- 
oopyrite and other sulfide miner- 
als. Such deposits are mined in 
bulk on a large scale, generally in 
open pits, for copper and by-prod- 
uct molybdenum. Most deposits 
are 3 to 8 km across, and of low 
grade Qess than 1% Cu). Super- 
gene enrichment has been very 
important at most deposits, as 
w thout it the grade would be too 
If w to pemut mining, 
poftal (por'-tal) entry. 

Portland cement A cement pro- 
duced by fine^grinding a care^ly 
proportiooed mixture of time- 


stooe and shale (or equivalent raw 
fnaterials); heating the mixture to 
inctpienc fusion in a rotary kiln; 
and fioe-grinding the resulting 
choker. It was developed in 1824 
by Joseph Aspdin in England; the 
nameisfora resemblanoe to Port- 
land stone, a widely used British 
building stone. The li.S. industry 
dates from 1875. 

positive (pos'-i-tive) adj. Said of 
uniaxial crystals in which the ex- 
traordinary index of refraction is 
greater thim the ordinary index; 
and of biaxial crystals in which 
the intermediate index of refrac- 
tion. is closer in value to the 
lowest index, a, than to the high- 
est, y. See also* optical character 
— n. positive element 
positive area positive element 
positive element A large structural 
feature or area that h^ had a long 
history of progressive uplift; also 
in a relative sense one that has 
been stable or has subsided less 
than naghbonng negative ele- 
ments. Syn. positive area: pauttve. 
positive elongation As seen in thin 
section, elongation of an aniso- 
tropic crystal that is parallel to 
the slower of the two plane- 
polanzedrays. Cf: negative elon- 
gation. 

positive movement Uplift of a part 
of the earth's crust, actual in rela- 
tion to sea level or relative in rela- 
tion to adjacent parts of the crust. 
Cf: negative movement 
positive ore An ore body that has 
been exposed and developed on 
four sides, and for which tonnage 
and quality estimates have been 
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made Cf dewehped resmess 
proved reserves. 

PmHIvc akoraltee shorelaie of 
submergeeee. 

poaribte m (pos'-si-ble) A mineral 
depocit whose existence and ex- 
tern IS postulated on the basis of 
past geologic and mining expen- 
ciioe.Syn future ore Cf inferred 
ore indicated ore, potential ore. 
posterior lpos-te*-n-or)adj Situat- 
ed toward the back of an animal, 
or at or toward the hinder part of 
the body, as opposed to anterior 
postmifieral (post-nitn*-er-al) adj 
In economic geology, said of a 
structural or other feature formed 
after mineralizatioa Cf premtn- 
(raL mtermmeral 
postorogenk (post'-or-o-gen'-ic’^ 
Said tt a geologic prtKe&s or event 
occurnng after a penod of oroge- 
ny or said of a rock or featurr so 
formed 

pot 1 A pothole or other natural 
nt or dopresston. often contain- 
ing water 2 A scdiincntr / 
deposit m the shape of a pot. in 
distinctiveh differert nfiatenal, 
t g bodies of sand> silt m the up- 
land gravels of Marvland and Vir- 
ginia A concretion or other 
rounded object in the roof of a 
ooal seam, whose bottom lesem- 
bles iha: of a pet 4 A colloquial 
syn of seismic detecu r 
potash fpor' ash) 1 Potassium car 
bo/ ate 2 A term loosely 

useo for potassium oxide, pota^i 
un hydroxide, or even for potas- 
sium in such informal expressions 
as potash feldspar or potash spar 
potash feldspar A misnomer for 


potasstum feldspar 
potash apm An informal commer- 
csal term for potassium feldspar, 
onhoclase or microelme, or 
hr a feldspar mixture assaymg at 
least 10% KjO a 5od0 spar, 
potaMie(po-tas'-sic)Said of a rock 
or mineral containing a signifi- 
cant amount of potassium 
potassfaaMWgoa age amthod (pth 
tas'-si-um) Derermination of Che 
age of a mineral or rock in years, 
based on measurement of the 
latK) of radiogenic argon-40 to 
potassium-40 and the known 
radioactive deca> rate of potasst- 
um-40 to argon-40 Abbrev 
K-Ar age method 
potanfam bentonite A potaasnun- 
hearnig cUv of the iliite group, 
formed by alteration of volcanic 
ash, a metabentonite consisting of 
randomly interstrahhed layers of 
iliite and montm«.>nll<mite with a 
ratio of 4 to 1 (poussium occupy- 
ing about 80% of the exchange- 
able-cation positions of the imca 
portion) Syn K hentomte. 
potassiam feldspar An alxali feid- 
spai containing the Or molecule 
(KAiSijOs), eg orthoclase, mi- 
croenne, sanidire, and adulana 
^a)so potash spar Syn k-feld 
spar 

pot clay 1 A r»‘fract«>ry clav (fire- 
cla>) suitahtc for the manufacture 
of the melting p >ts in which glass 
IS p nduCed 2 A clay bed as- 
^naa with coal measures 3 A 
kaolin nch residual clay 
potential (po-ten'-tial) Any of sev- 
eral different scalar quanbties, 
each of which mvolves energy as 



ft hHMtioo of poatm or of ooDdi- 
liCHi; ts> the fluid poteutkU of 
gmod wftter. 

pfthMiiai hjfrifff The restsumoc to 
chftiite from one eoergy state to 
ftftocher in a chemical system, 
whic h must be overcome by ocl^ 
mtfoif energy. 

psit sftttftl ore 1 As yet undiscuv- 
cred mineral depcmts. 2. A known 
mtooral deposit for which recov- 
ery is not yet economically feasi- 
ble. — Cf ' poesibie ore; mferred ore: 
indicated ore See also reimtrce^ 
reaterm 

(po-ten'-ti-om'-e- 
ter) All eiectnea} instrument for 
the precise measurement of low- 
levd direct-current voltages 
potetttioiiietric map (po-ten'*ti-o 
met'-nc) A subsurface contour 
map showing tbe elevation of a 
potentiometnc surface 
pftlftBtionietric surhiee An imagi- 
nary surface representing tbe to- 
tftl head of ground water and de- 
fined by the level to which water 
will nse in a wdl The water cable 
is a particular potentiometnc sur- 
face S>n. piezometnc surface 
pothole 1 A smooth deep bowl- 
ahaped or cylindncol hollow * 
formed m the rocky bed of l 
streafn by the grinding action of 
stones or coarse sediment being 
whirled around bv an edd> in the 
stream current, at a strong r«.p- 
id or tbe foot of a waterfall 2 A 
moulin or giant's kettle 3 A 
term with various local meanings. 
o.f . in Death Valley, Calii . for a 
dreular opening, about a meter to 
diamalar. fitted with bnne and 


lined with halite crystals, 
potter’s day A pli^ clay free 
from iron and devoid of fissiUty. 
suitable for modding or making 
of pottery or adapted for use on a 
potter's wbed. It is white after fir- 
mg. Cf ' pipe day. 

PottsvflllWB (Potts-vil^li-an) Low- 
er Pennsylvanian of eastern 
North Amenca 

powder diffraction X-ray diffrac- 
tion by a powdered. crysuUine 
sample, commonly iibserved by a 
camera oi a recordmg diffrac^oni- 
eter 

poxaolan (pox' ro-lan) Siliceous 
material such as diatoma4.*e<>ns 
earth, opaline chert, and cert^n 
tuffs, which can be^Hndy 
and combined with ponlond cr 
ment (in a proportion of 1 3 to 4C> 
percent by weight) The pozzolao 
reacts with calaum faydromde 
that is libevaicd as concrete hard- 
ens, fonmng compounds with 
cementiuous propemes Pozzo 
Ians also counteract the adverse 
effects of certain undesirable ag- 
gregates ihat may have to be used 
ID concrete Portland-pozzoian 
canents are highly resistant to 
penetration and corrosion b> salt 
water llie name comes fiom the 
town of Pozzuoli. Italy, near 
which occurs a leucite tuff chat 
WAS used m cement tn Roman 
tunes Also spelled poizoLna: 
puzzolan, puzzudana. 
prairie (prai'-ne) 1 An extensive 
tract of levd to rolling grassland, 
generally tredtu. ui the temper* 
ale ladtudea of tbe interior of 
North Amenca (e^l. ia the Mia- 



sitnppi Valky regkMiX chancter- 
ized ^ a deep, fatile aod and by 
a covering of Udif ooafie graaa and 
herbaceous plants. See abo: 
steppe, 2. One of a series of grassy 
plains into which the true ptairies 
of the Mississippi Vall^ regioo 
merge on the west* whose treeless 
state IS due to aridity — Etymol: 
French. Meadow, grassland** 
Ftatt hypothesis A concept of the 
mechanism of isostasy, proposed 
by G.H. Pratt, that posnilales an 
equilibrium of crustal blocks of 
varying density; thus the topo- 
graphically higher mountaitts 
would be less dense than topo- 
graphically lower units, and the 
depth of crustal material would 
be everywhere the same. Of; Airy 
hypothesis, 

Precambrten (Procam'-bri-an) All 
gec^ogtc umc, and itsoorreapood- 
mg rocks, before the beginning of 
the Paleozoic; it is equivalent to 
about 90% of geologic time. See 
also: Frotenaok, 

An X-ray camera used to register 
the diffracuQD from a single crys- 
tal showing indlvKhial layers of 
the reciprocal lattice without dis- 
tortion. 

praefous aMlal (pre'-cious) OohL 
silver, or any of the mtnenli of 
the platinum group. 
prediNis atona A rdativeiy mt, 
durable gemstone of unusual 
beauty, specif, diamond, ruby, 
emerald, and siqiplnie. 
p r e ct p H a timi (pr^p'-i-ia'-lioii) 1. 
Water that fisUs to the wmbcc 
from the a tt no a phere as rain* 


snow, hail.oraleet Itismeasored 
as a liquid-water equmlent in' 
gaidkas of the form in which it 
tdl. 2. The process of reparating 
mineral constituents from a adii- 
tion by evaporation (e.g. hahte^ 
anhydriteX or from magma to 
form igneous rocks, 
precisloo depth remdar (poM*- 
SKm) An echo sounder having an 
accuracy better than I in 3000. 
peeeoasolidation presiare (pre - 
con-sol'-i-da*-tion) Preshure es- 
erted on unoonsobdated sediment 
by overlying matenal that result- 
ed in compaction; the overburden 
may have been removed later by 
erosion. 

preferred orientation In structural 
geology. Doorandom orientation 
of planar or linear fabric ds- 
mcots. inducting crystallographic 
directioDS ilattke-preferred often- 
tatum) or dongstioo /flattening 
aics of crystals (shape-prpfened 
anentation), 

piepBologk (pre'-ge-o-log'-ic) I. 
Antedating rdiable geologic data 
or theory. 2. Rdcrring to the part 
of ^exAa^ history that antedates 
the oldest rocks (about 3-4.5 b.y. 
ago). 

pvegladaKf^gla'-daO 1. Fertam- 
ing ro the thne preceding a period 
of gtedatkm, tpecil. that hnmedl- 
ateiy before the Plcistooene 
EpcKh. 2. Said of material under- 
lying glacial deposits. 
ptflliniBary waves (pre4im'4-nar« 
y) The body waves of an earth- 
qnake. They reach the adHSO* 
graph before the aurfioe waves by 
virM of their high speeds in the 
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interior of the earth. They include 
both P-waves (first prelimiiiary 
wavca) and S-waves (second 
prdiminary waves), 
pranlncral (pre-inio'*er-al) adj. In 
economic g^ogy, said of a struo- 
tural or other feature eatant 
before mineraiization Cf: inter- 
mineral: postmmeraL 
preoccapM naaw (pre-oc'<u* 
pied) In taxonomy, a name that 
unavailable for use because given 
previously to a different taxon. 
praoroBsnic (pre'Hir*o-gcn'-fc) 
Said of the initial phase of an oro- 
genk cycle, pnor to the climactic 
orogeny. It is the time of forma- 
tioo of geosyndines and intrusion 
of ultramafk plutonic rocks. See 
also: orogenk phase, 
pramm (pres'-sure) 1. The force 
exerted across a real or imaginary 
surface divided b> the area of that 
surface; the force per unit area. 2. 
A commonly used short form for 
gentforfc pressure. 
prfsaais figure A pattern re$ei«i- 
bling a six*rayed star, produced 
by intersecting Imes of parting 
due to gilding, when oertaio min- 
erals, esp. mica, are compressed 
by a blunt point, 
pwiurt fnidlent 1. The rate of 
variatkm of pressure in a given ds* 
rection at a fixed time, e.g. with 
depth in the ocean. 2. Loosely, the 
magnitude of the pressure gradi* 
cot.— Cf: hydraulic gradient 
pmHsre hand The height of a col* 
mm of liquid supported, or ca- 
pabk of b^g supported, b^ 
sure at a point in the liquid, e-g. 
the height that a oohmm of water 


rises in a tightly cased wdl. The 
pressure bead is commonly ex- 
pressed with referenoe to the land 
surface at the well or to some oth- 
er convenient level, 
pmaurc rdeaae The outward-ex- 
panding force that is released 
within rock masses by unloading, 
as by erosion of overlymg rocks 
or by removal of glacial loe It re- 
suiu in pulling away of the outer 
layers of the mass, especially in 
massive plutonic rocks, causing 
them to split mto great shdls or 
spalls; for example, m Yosemitc 
Valley, California^ 
presaure-rclcaiie Jointing Exfolia- 
tion that occur* m once d^iy 
buried rock that erosion has 
brought nearer the surfKC, thus 
releasing its confining pressure. 
See also; dteeting, 
pressure shadow In structural pe- 
trology, aggregates of new grams 
growing on opposed sides of a 
host poridiyrolMast or detrital 
grain, thereby produdng an elon- 
gate structure. This structure is 
generally aligned paralld lo a 
foliation and may define a tinea' 

hOD. 

pressure solutiou Solution in s 
sedimentary rock occurring pref- 
erentially at the contact surfaces 
of grains, where the external pres- 
sure exceeds the hydraulic pres- 
sure of the interstitial fluid. It re- 
sults in enfargement of the con- 
tact surfaces and therehy reduces 
pore space and tij^tly wdds the 
rock. See also: Kiedte'i prmdpU, 
prsmurs tube A deep cytindrical 
bde formed in a glacier by the 



presMire wave 


403 


ginkiiig of an isolated stone that 
has absorbed more solar radiation 
than the surrounding ioe. 
pressure wave P wave. 
primamiaipf (pri-mar'-rumpf) An 
upwarped. progressively expand* 
ing landscape or plain, with a rise 
so slow that degradation keeps 
pace with uplift. 

primary (pri'-ma*ry) 1 Said of 
minerals, textures, and structures 
of a rock that came into existence 
at the time the rock was lonned, 
as opposed to secondary. 2. Said 
of a mineral deposit unsifected by 
supergene enrichment. 3. Said of a 
metal obtained from ore rather 
than from scrap. 4. Said of a 
youthful shoreline where waves 
have not had time to produce no- 
table effects, e.g. a shoreline 
shaped by recent lava flows, 
primary dip The slight dip of a 
bedded deposit assumed at its 
moment of deposition. Syn: 
nal dip. Cf: inituit dip. 
primary dolomite A dense finely 
textured well-stratified unfossilif* 
erous dolomite rock formed in 
place by direct chemical or bio- 
chemical precipitatioD from sea 
water or lake water. Syn: or- 
thodolomite. 

primary flowage Movement within 
an igneous ro^ that is still partly 
fluid. 

primary gac a ya d fam artkogeosyn- 

cUne. 

prfanary gadm A rock thM exhib- 
its plauw orlinetrstnHtamchar^ 
acteristic of mctamoiplife rocks, 
but lacks observable grijMilation 
or recrystallizatioD mid is there- 


fore considered to be of igneous 
origin. 

primary magma A magma origi- 
nating below the earth's crust. It 
is sometimes used as a syn. of 
parental magma. 

primary mineral A mineral formed 
at the same time as the rock en- 
closing it, by igneous, hydrothcT' 
mal, or pneunuitolytic processes, 
and that retains its original com- 
position and form. Cf: secondary 
mineraL 

primary phase Ihe only crystalline 
phase capable of existing in equi- 
iibnum with a given liquid; it is 
the fi I St to appear on cooling from 
a liquid state, and the last to 
disappear on heating to the melt- 
ing point. 

primary porosity The porosity that 
develop^ dunng the final stages 
of sedimentartoD or that was pres- 
ent within sedimentary particles 
at the time of deposition. Cf: 
secondary porosity. 
primary structure 1. In sedimen- 
ts . y rocks, a structure determined 
bv conditions of deposition, 
before lithihcation, e.g. bedding 
and ripple marks 2. In an igneous 
rock, a structure that originated 
at the same time as the formatioo 
or emplacement of the rock but 
before its final consolidation; e.g. 
pillow structure in basalt, 
primary wave P wave. 
prime meridian An aibitrary 
meridian selected as a reCerenoe 
line having a longitude of aero de- 
grees and used as the origin from 
which other longitudes are reck- 
oned east and west to IkO degrees; 



specif the meridian that passes 
through Greenwich, England 
primeiral (pn-me'-val) Pertaining 
to the earliest ages of the earth, 
e g said of lead that is associated 
with so little uranium (as in some 
meteontesl that the Pb- isotope 
composition has not changeo ap- 
preaabl> in five billion years 
priraitive cirrle fpnm'-i>rive) That 
circle on a uereogmphic projec^ 
non which IS the intervection of 
the stereographic plane with the 
si»here v>f leflortion it is the 
snheic’s et|uatnnal circle 
pnnripal axes of strain (pnn' 
pall rhiee mutually perpeiidi u- 
iai axes corresponding to the 
thf ce axes of a body that were also 
mutually perpendicular before 
deformation also desenbed as the 
fxxfrs of the strain t^lipsoid The 
longest IS the axis of elongation 
and the shortest is the axis of 
shortening 

pnnapal axes of stress Three 
mutually perpendicular axes that 
are perpendicular to the pnnapal 
planes o] stress. 

principal axis 1 Fhai crystallo 
graphic axis which is the most 
prominent In the tetragonal and 
hexagonal systems, it is the \erti- 
cal or c axis, in the orthorhombic, 
monochnic, and tnclinic systems. 
It IS usually the ^ axis, although in 
moncKdinic mmerals such as cpi- 
dote It may be the b axis 2 In 
expenmental structural geology, 
one of the pnnapal axes of stress 
or pnnapal axes of strain. 
principal McridiaB A central 
meridian on which a rectangular 


gnd IS based, specif one of a pair 
of coordinate axes (along with the 
base line) used in the U S Public 
Land Survey system It consists of 
a hoc extending north and south 
along the astronomic mendian 
passing through the initial point, 
along which standard townshn, 
section, and quarter-section cor- 
ners are established The pnncipal 
mendian is the line from which 
the survey of the to'^nship bound- 
Hnes IS initiated along the paral- 
lels 

principal planes of stre^ Ihree 
mutually perpcndi^'ular plar cs, 
upon each of whicji the r<*Mihar* 
stress IS normal, le on whuh 
shear stress is rero Sc# also pnn- 
apal axes of stress 
principal stress A stress that i& }>ex 
pendicular to one of three mutual 
iy perpendicular planes that inter- 
sect at a pome in a body on which 
the sheanng stress is zero, a stress 
that IS normal to a pnnapal plane 
of stress Tlie throe pnnapal 
stresses are identified as least or 
minimum, intermediate, and 
greatest or maximum See also 
mean stress 

pnsm 1 A crystal form having 
three, four six, eight, or twelve 
faces, with parallel intersection 
edges, and which is open only at 
the two ends parallel to the inter- 
section edges of the faces I A 
long, narrow, wedge-shaped body 
of sediments, e g one of the great 
conglomerates of the sedimentary 
record It is typically formed dur- 
ing orogenic ddormation, like the 
arkoses found in fault troughs. 



Sec also geosynchnal pnsm. 
prismatic (pns-niat'-ic) 1 Said of a 
sedimentary particle whose 
length 18 1 5 to 3 times its width 
a tabular 2 Pertaining to a 
sedimentary pnsm. 3 Pertaining 
o a crystallographic pnsm 4 
Said of a crystal with one dimen- 
sion markedly longer than the 
nher two, also* said of a meta 
morphic texture charactenzed bv 
>uch crystals 

probable ore (prob'-^d-blc) I m 
diCQted ifv 2 \ mineral d(fposif 
adfaceni to developed ore but not 
e: proven b> development 
P’vbe Any iiiMniment that is 
placed in the environment to He 
measured, c g a density pr 'be n 
a Onll hole 

problematic fossil tprob lem-st'- 
u 1 A natural >b|«t tore, or 
narUnp m a t^kk obfig ^ 
tosMl out baviny a doubttui oi- 
ginu natofc or or gin Ct pseudo 
fossd Svn dubiofoysd 
I^ocellariao (Pro-cel-lar »-ar^ 1 
Pertaining to lunar lithologic map 
units and topographic forms con- 
stituting. or do^y associated 
with, the mana Such teatures 
were formerly mapped as the Pro- 
cellanan System, but are now 
considered a unit of the Imbnan 
System 2 Said of the time inter- 
val dunng which the Procdlarum 
Group was developed 
prodelta (pro'-dd-ta) The part of a 
delta that i$ bdow the effective 
depth of wave erosion, lying 
beyond the delta front, and slop- 
ing gently down to the floor of the 
bBsm into which the delu is ad- 


vanang and where clastic nver 
sediment ceases to be a ngmficant 
part of the basin-floor deposits 
Cf intradelta. 

prod mark I An indicator of slip 
direction on a slickensided fault 
surface, consisting of a groove 
made by a clast 2 A short tool 
mark onented {larallel to the cur- 
rent of a stream and produced by 
an object that plowed into and 
was then raised above the bottom; 
Its longituchnal profile is asym- 

prodveer (pro-due'^) A produc- 
ing well 

producing zone (pinrvduc'-ing) The 
rock straturr of an oil Md that 
will produce f«ftroleum or gas 
v^hen penetrated by a wdl Often 
mcorrectly referral to as ‘•pro- 
ducing honzon'^ 

profile I profile rectum, 2 A 
graph that shows the variation of 
me poiperty, such as grawt), 
with lespect to another, such a 
distance 3 In seismic prospect- 
ing the data recorded from one 
sho, point by a number of groups 
of L tectors 4 A vertical section 
of a water table or other potenti- 
ometne surface, or of a body of 
surface water ? toil profile, 6 
profile of equilibnum, 
profile of equHibrlnm 1 The Ion* 
gitudinai profile of a graded 
stru^rr. or of one whose gradient 
at every point is just sufficient to 
enable it to transport the load of 
sediment available to it Syn. 
graded profile, 2 The sli^tly 
concave slope of the floor of a sea 
or lake, taken in a vemcal piane 
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propylite 


and eateoding away from the 
8horeline» being steepest near the 
shore and having a gradient such 
that the amount of sediment 
deposited by waves and currents 
is balanced by the amount 
removed by them. The concept is 
hypothetic. Syn: graded shore- 
line, 

profiler (pro'-fil-er) A low-energy 
marine seismic system employing 
one or two recording channels 
and usually a sparker. Often the 
only record produced is a single- 
channel plot on dectrosensitive 
paper showing water-bottom re- 
flections and limited penetration 
into the .sedimentary section, 
profile section A diagram or draw- 
ing that shows along a given line 
the configunition qc slope of the 
surface of the ground as it would 
appear if intersected by a vertica] 
plane. The vertical sede is often 
exaggerated. See also, line of sec- 
tion. Syo' profile, 
proglacial (pro-gla'-ciai) Immedi- 
ately in front of or just beyond the 
outer limits of a glacier or ice 
sheet, generally at or near its low- 
er end; said of lakes, streams, 
deposits, and other features pro- 
duced by or derived from the gla- 
cier ice. 

proglacial lake K lake formed just 
beyond the frontai margm of an 
advancing or retreating glader. 
generally in direct contact with 
the ICC. Cf : glacier lake, 
prograding ahowitne (pro-grad*- 
ing) A shofciine tl»t is being built 
forward or outward Into a sea or 
lake by depodtIOD and accumula- 


tion, e.g. in a delta. Ant: retro- 
grading shoreline, 
projected profile (pro-ject'-ed) A 
diagram that includes only those 
features of a series of profiles, usu- 
ally drawn along several regularly 
spaced and paraild lines on a 
map, that are not obscured by 
higher intervening ground; it 
gives a panoramic effect with a 
distant byline, a middleground, 
and a foreground, and it repre- 
sents an outline landscape-draw- 
ing showing only summit detail. 
Cf: composite profile, 
prnjectioo (pio-jec'-tion) A dia- 
gram or repres^ation of three- 
dimensional space rdations pro- 
duced by passing lines from vari- 
ous points to their intersection 
with a plane; a map projection, 
prorooDlory (prom'-on-to'-ry) 1. A 
high cape with a bold termina- 
tion. a headland. 2, A bluff or 
prominent hill overlooking or 
projecting into a lowland, 
propane An inflammable gaseous 
hydrocarbon, formula CaHg, of 
the methane senes. It occurs natu- 
rally in crude petroleum and 
natural gas. It is also produced by 
cracking and is used pnmarily as 
a fud and in the making of chemi- 
cals. 

propOrtioiial Unit (pro-por'-tioo- 
al)Tbe highest value of stress that 
a matenal can undergo before it 
loses iu linear rdatioiiship be- 
tween stress and strain, i.e. before 
it ceases to behave aooordmg to 
Hooke's law. 

propylite (prop'-y-lite) An andedt- 
ic rock resembling greeostoiie and 



consistuig of such mitie^ 
dvt, chlorite; epidole, scrpestiiie. 
quartz. pyrite» and iron oztdes. It 
resultt ffom hydrotbennal altera* 

tlOQ. 

proratio n (pro-ra'-tioo) Restrict 
ttoD of oil and gas production by 
a regulatory conunissoo, usually 
m antidpatioo of market demand, 
it is the basis on which ailowabies 
are assigned. 

proape c t (pros'<pect) L An area 
that is a potential site of mmenii 
depcisits, baaed 00 preliminary ez- 
ploration. 2. Sometimes, an area 
that has been explored in a 
preliminary way but has not given 
evidenceof economic value. 3. An 
area to be searched by lome inves- 
tigative technique. e,g. geophysi- 
cal prdspecting. 4, A geologic or 
geophysical anomaly, especially 
coc recommended for addr.ion^l 
exploration — A prospect is dis- 
tinct from a mne in that it 
prodtiang 

proBpactiag Searching for 
economically valuable deposits of 
fuel or mim^s Cf* expioralion 
proapector (pros'-pec-tor) An m- 
divadual engaged in prospectmg 
for valuable mineral deposits, 
generally woiking alone or in a 
small group, and on foot with 
simple tools or portable detectors. 
Tbe term tmpbes an individual 
searching on hia own behalf, rath- 
er than an employee of a mining 
company. 

pnMfiect ptt Any bole, pit abaft, or 
tnnnd made for the purpose of 
pro s pe cting nrinc^bcaring 
grouid. 


P rot er o uo lc (Prot'-^-o-zo'-ic) 1. 
Tbe more reoent of two great divi- 
sons of the Precambrian. Cl: Ar- 
cbeanoic Syn: Afgonkum, 2. The 
entire Precambrian. 
protist (pro'-rist) Any organism 
assigned to the kingdom Protista, 
which inchidei fbnna with both 
plant and animal affinities. e.g. 
protoroans. bacteria, and some 
algae, fungi, and viruses. No 
■greeanent exiats on the limits of 
nomenclature of the Protista. 
Protiata Kingdom of one-celled 
organisms. 

i^yolochordata (Pro'*to-chor-€ia^- 
u) A phylum Of subphylum of 
anunals that pomeaa a notochord 
during aome part of their life his- 
tory but do not havea bony skele- 
ton or sptiisl oolumn. They occu- 
py a petition lotennediate be- 
tween invertebrates and verte- 
brates. ihey ftft included by some 
in tbs Chordata. 

protodaatlc (pro-to-das'-tic) 1. 
Said of igneous rocks in which the 
earl^ fonned crystals have been 
broken or deforuMd due to diffei^ 
entiai flow of the magma before 
complete solidification. Z Said of 
an igneous rock oontaintttg do* 
fonned xi^nacFysts. 3. Said of the 
texture characteristic of an early 
stage of eamdasix with a very 
smt^'* amount of finite strain, 
protomeh (pro'-lchcoodi) 1. llie 
first portioo of the embryonic 
shdl d a oephalopod. its p r e ser - 
vatioo in fbi^ and in living forms 
bring uncertain. The term is 
sometiniei applied to the first 
chamber of tlw shell. Z The api- 



caL usuitty mooth whorl of the 
fhily fonsied embryonic shdl of « 
gmtropod. 

protodolomite (pro^lo-doMo^mite) 
A crystoUinc calctum-niagiMoaum 
caiimatc with a disordered 
stniGturct in whidh the metallic 
ions occur in the same crystallo- 
graphic layers instead of in alter- 
nate layers as in the mineral dolo- 
mite. 

protoqiiartztte (pro-tCK|uartar'-ite) 
A wdl-ftorted, quartz-ennehed 
sandstone that lacks the well- 
rounded grams of an orthoquartz- 
iu: specif, a iithK sandstone in- 
terme^te in composition be- 
tween subgraywacke and or- 
thoquastate. It oommonly fonns 
%hoatnng sands. 

protore (prot'-ore) The nick bdow 
the sulfide zone of Supergene en- 
nchrwens, the primary, subeco- 
2 >omk material. See also: oxuiaed 
jBfiftf. suifid^ 

prototype (pro'-to-type) An ances- 
tral form; the most pnmiDve form 
in a group of lebted organisms, 
protoaoan (pro-to- 2 o'-an) A sin- 
giiHolled organiam bdouging to 
the phylum Protozoa, ebara^- 
ssed by the absence of itesuca and 
organs. Some memben have both 
piMt and animal affinities (jOagd- 
latca): other memben are charao- 
teriaood by their devdopmeot of 
cakareous and siliceous sketetoos 
(foraimnifiers, ratfiolariana). 
prove In coononik geology, to cs- 
tablisli, by drillmg. Ucoefain^ 
derg r ou a d opeptngs. or other 
means, that a given deposit of a 
valuable suhstanoe e sista. and 


that its grade and dimensiofis 
^ual or exceed some specified 
aonoimts. 

proved ore pmm/ rtstnes, 
proved reaervea Reserves of metal- 
lic and noometallic minerals, and 
of oil and gas, for which rdiabie 
quantity and quality estimates 
have been made. Cf: deseUq^ed re- 
senes, positive ore. Syn. proved 
ore. 

provenance (prov'-e-oance) A 
place of ongin; specii. the area 
iroro wKich the consntuait 
materials of a sedimentary rock or 
facies were derived. Also, the 
rocks of which tlfit aiea is com- 
posed. Cf: distributive province. 
proven remanm Oil that has been 
discovered and detcnnined to be 
recoverable but is still m the 
ground. 

province (prenr-mee) I. A geologic 
province or a physiographic pro^ 
ince 1. Part of a rcgiao, isolaied 
and defined by ciunate and topog- 
raphy, that is characterized by a 
particular group of organisms. 3. 
A group of SMoemted plant or 
animal oommunitics. 
provincial aarlea (pro-vm'-dal) A 
scries of strau fecogniml in a 
particular regm and involvittg a 
major divirioo of tone wHhio a 
period; CLg. the Wolfcampiao Se- 
rieawitlnn the Pennian System in 
west Texas and New Merioo. 
provincial spades A species con- 
fined to a particular geographic or 
ecdogic province, 
proximal (prra'-Mnal) 1. Said of 
an ore dcjpottt formed adjacent to 
a volcanic fenture to whidi it it 



genetically related and from 
which Its ooQStitiieats have been 
denved. 2. Said of a sedimentary 
deposit consisting of coarse das* 
tics, formed nearest the source 
area 3 In inveitebnites next to 
or nearest the pomi of attachment 
01 place of referenoe, a point con* 
coved of as central, or the point 
of view — Ant distaL 
proiiniate analyds (prox'-i-mate) 
rhe determination of compounds 
contained m a mixture; fos coal, 
the determination of moisture, 
volatile matter, ash, and fixed car 
bon (by difference) Cf ultimate 
analysis. 

paammite (psam'-onite) 1 A !»and- 
snni or arenite 2. The meta- 
norphic denvative of arenite - 
ftyniol Greek psammos, 
‘*i.and'* See also, peltie psephUe 
psephite (pse'-pbite [see^-hte]) 1 A 
gravel conglomerate, breoaa or 
other coarse sedunent li 
niut valent to the Latin-denved 
teim n^dite 2 The metamorphic 
derivative of ruditc ~ ttvmol 
Greek Paphos, “pebble"' See 
albo iHrl*te psammite 
pseudo* A prefix meaning false or 
•vpunous In most saenlific terms 
M den 3 tes deceptive rcvemblaoce 
to the substance to Jvbose na.*nc it 
lb prefixed 

pseudobreccia (pscu do-brcw'-cu; 
A partially doiomiti/ed lime- 
stone, with a mottled appearana 
tha* gives the rock atextute mim- 
icking that of a breccia, or with 
a weathered surface that appears 
ffkgmcDtai It IS produced 
dmieocticaily by sdecuve growth 


of patchy recrystallized masses of 
coarse caldte in a lighlcr<colorDd 
and less*altered matnx of cakare* 
Otts mud 

paendoconglonierate (pseu*-do* 
con-glom'-cr-ate) A rock that 
resembles a normal sedimentary 
oooglomersfe, eg a crush con- 
glomerate, or an aggregate of 
rounded boulders produced in 
place by spheroidal weathering 
pseudo cross-bedding I An in- 
dmed bedding produced by depo- 
sition m response to nppk-mark 
migration, and charactenred by 
foreset beds that appear to dip 
into the curreot 2 A structure 
resembling cross-bedding, caused 
by slumping and sliding of a semi- 
atnsolidated mass of sediments 
pseudofossU (pseu'-do-fos*-»l) A 
natural object, structure or min- 
eral of inorganic ungin that may 
tesemble or be mistaken for a fos- 
sil C( problematic fossil 
peeudomorpb (pseu"-do-morph> A 
mineral whose outward crystal 
form lb that of another nuiieral, it 
IS desenbed as bang “after** the 
piineral whose (outward form it 
has, e o quart? ahe< fluontc Adj 
pseudomorphous 

pseudoporphvritic (pscu* do-por'- 
phy nl -ic> Said of the texture of 
an 'gneous rock in which larger 
crystals have de^^doped in a iiiac- 
rocrystaJline groundinass. but 
were fi xi, at least in part, after 
tne rocs sotidihed (e g large 
potassium feldspar crystals m a 
granite) 

pacudo ripple umutIl A bedding- 
plaiie feature resemblmg a nppie 



mark but attnbuted to lateral 
pressure caused by slumping or to 
local, small-scale lectooic defor- 
mation 

paa u Jo cyimuct ry (pseu-do-sym - 
mc-try) Apparent symmetry of a 
crystal, resembimg that of anoth- 
er system, it is generally due to 
twinning 

psendoCnchylyta (pseu^do-tach'-y- 
lyte) 1 A dense rock produced in 
the oompressioo and shear as- 
sociated with intense fault move- 
ments, involving extreme myto- 
nitization and/or partial melong 
2 A dark gray or black rock that 
externally lescmblea mchylyu 
and that typically oocura in tr 
regularly branching vema 
pseudoTolcaao (p^'-do-vol-ca'- 
no) A large arciibr hollow or 
crater bdi^ed not to be assonal- 
ed with vokanie activity, eg a 
crater ol doubtful meteontic on- 
gin or one that is thought to he 
the result of phreatic explosioD or 
cauldron substdenoe 
pd 1 A negative logantbmic 
transformation (to the base 2) of 
settling vdioaty id cm • sec, analo- 
gous to the phi grade scale, Ely- 
mol Greek letter 2 Abbrevia 
tion for pounds per square inch 
psilomelaiMT (psi-iem -r-lane) A 
general held term lor mixtures ot 
manganese mtnerais, or for a bot- 
rycnoal, roHofonn manganese 
oxide whose mineral cxtmposition 
IS not speahcally decemuiied lY 
wad, 

pteridophyla (pte-nef-o-phyte [te- 
nd'-o-htep A femlike, vascular 
plant that reproduces by spores 


Members of this division, which 
appeared in the Devonian, in- 
dttde lycopods, horsetails or 
soourmg rushes, and ferns Q 
spermati^yte, bryopkyte, thalkh 
phyu, 

pterodactyl (pte-ro-dac'-tyi) 1 
Strictly, any member of the more 
advanced of two suborders into 
which the order Pterosauna is di- 
vided. characterized by a reduced 
tail and a tendency toward loss of 
teeth and incrmsc in size Range, 
Middle Jurassic to Upper creta- 
ceous 2 More iocsdy, any ptcro- 
saw 

pteropod (ptc' ro-pod) Any manne 
gastropod bel'viging to the orda 
Pterop»<la. whM includes pelag- 
ic forms sometimes with shdls 
The shells are genendly conicai 
and composed (»f aragonite 
Range, Crkaoeoa^ to present 
pterosaur (ple'-ro-saur) A mrmbei 
of Che ordei Pterosauna, leptiles 
highly adapted u> flight They 
were charactenzeo by extieme 
elongation of the fourth digit of 
the band for support of a mem- 
branous wing, and by reduction 
of ^he hind iunbs Raugc, Upper 
Tnassic to Upper Cretaceous 
Partial syr ptc’idactyL 
ptygmatH folds (ptyg-mat'-ic [tig- 
mat'-ic]) C rranitic matenal within 
m*gmat)tc or gneiss, having the 
appeal ance of disharmooic folds, 
nie genesis of this type t * Told 
ing” IS controversial 
paddingstone A popular name ap- 
plied chiefly ID Great Bntain to a 
c^mglomcrate consisting of wcU- 
rounded pebbles whose odors are 
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ID marked contrast with the 
grained matnx or cement, 
palsatioii theory (pul-sa'-don) 
Theory proposing that eustatic 
movements of sea level resulted in 
simultaneous transgression fol- 
lowed by regression of epiconti- 
nental seas on all continents, 
pumice (pum'-ice) A light-colored 
cellular glassy rock conunonly 
having the composition of rhyo- 
lite. It is often sufficiently buoy- 
ant to float on water and is 
economically useful as a light- 
weight aggregate and as an abra- 
sive. Adj*. pumiceous. Cf*. scoria: 
pumictte, 

pumice flow A type of pyroclastic 
flow in which a large proportion 
of the fragments are of pumice. 
Cf. ash flow. 

pumicite (pum*-i-dte) An aocumu- 
iation of angular shards and cell 
walls of rhyolitic glass, with a 
particle diameter of less than 4 
mm. It differs from pumice only 
in grain size. 

Pumpelly’s rule (Pum-per-ly) The 
generalization that the axes and 
axial surfaces of minor folds of an 
area are congruent with those of 
the major fold structures cif the 
same phase of deformation, 
pure shear A strain in which the 
body IS elongated in one direction 
and shortened at nght angles to 
it. Of: simple shear. 
purple copper ore bornite. 
puzzolan (puz'-zo-lan) pozzolan. 

P wave That type of seismic wave 
that involves particle motion (al- 
ternating compression and expan- 
sion) in the direction of propaga- 


tion. It is the fttttest of the seismic 
waves, traveling 5.5-7.2 km/sec in 
the crust and 7.8-8.S km/sec in 
the upper mantle. Sound waves 
are P waves. The P stands for pri- 
mary; it is so named because it is 
first arrivoL Syn: longitudinal 
NOMC' irrotalional wave; pressure 
wave: dHatatumal wave; primary 
wave: compressional wave. Of: S 
wave: surface wave. 
pycnodine (pyc'-no-chne) 1. A 
density gradient; esp. a vertical 
gradient marking a sharp change. 
Cf* thermocline. 2. A layer, of wa- 
ter in the ocean, characterized by 
a rapid change of density with 
depth. 

pyddium (py-gid'-i-um) A tail or 
terminal b<^y region of various 
invertebrates; esp. the posterior 
part or tail piece of the exoskeie- 
ton of a tnlobite. consistmg of sev- 
eral fused segments. PI: pygtdia. 
Adj: pygidiaL 

pyramid (pyr'-a-mid) An open 
crystal form consisting of three, 
four. six. eight, or twelve nonpar- 
ailel faces that meet at a point. Cf: 
dipyr^muL 

pyrarjrvrite (pyr-ar'-gy-rite) A 
dark-red. gray, or black rhom- 
bohedral mineral. AgjSbSj. It is 
an important ore of silver, 
pyribole (pyr -i-bole) A mnemonic 
term to indicate the presence of 
either or both a pyroxene and/or 
an am oh) bole. Etymol: pyroxene 
4 sanphdole. 

pyrite (py'-ritc) A common ycHow 
isometric mineraJi FeS 2 . It is di- 
morphous with marcasitc, and 
often i;QDtains small amounts of 



other metals. Pyrite has a hnltiant 
metallic luster and as absence of 
cleavage, and has been mistaken 
for gold (which is softer anc 
heavier). It commonly crystallizes 
in cubes, ocuhedrons, or pyii- 
tohedrons. Pyrite is the most 
Widespread and abundant of the 
sulfide minerals and occurs in all 
kinds of rocks. It is an important 
ore of sulfur, less so of iron, and 
IS burned in making sulfur dioxide 
and .sulfunc aad, it is sometimes 
mined for the sssoaated gold and 
copper Cf' pyntn. Syn fooVs 
gold 

pyrites (py n'-tes) Any of vanous 
metallic-looking sulfides, of 
which pynte (“iron pyrites”) is 
the commonest Ihc term is used 
with a qualifying term that indi- 
cates the compvincnt metal; eg 
“copper pyrites" {chalcr»pyri!c) 
When used popularly and without 
qualification, the term usually sig- 
nihes pvnte 

pyritohedrofi (py'-n-Uwhe'-dion) 
In the isometnc system, a crystal 
form ('onsisting of twelve five-sid- 
ed faces, each parallel to one axis 
and cutting the other iwc at luie- 
qua! distances. Syn pentagonal 
dodecahedron, 

pyrnclast (py'-ro-clast) An in- 
dividual particle ejected dunng a 
volcanic eruption It ts usually 
classified aocc^ding to size 
pyroclastic (py-ro-clas'-tic) Per- 
taining to clastic rock matenaJ 
formed by volcanic exp»losfoo or 
aerial expulsioo from a vdcanic 
vent; also, pertaifimg to rock tex- 
ture of exploaive origm. It is not 


synonymous with the adjective 
'^canic**.--lD the plural, the 
term is used as a noun, 
pyrodastk rock Any rock consist- 
ing of unreworked solid material 
of whatever size explosively or 
aerially ejected from a volcanic 
vent. Syn: fragmental rock. 
pyr o gencais (py-ro-gen'-e-sis) A 
broad term encompassing the in- 
trusion and extrusion of magma 
and its derivatives Adj; pyrogen- 
ic. 

pjnrogenetlc mineral (py'-roge- 
net‘-ic) 1 An anhydrous mineral 
of an igneous rock usually crys- 
talltzed a! high ten:perature in a 
magma cootaiDi|j|g relatively few 
volatile cx^mponents. 2 Any min- 
eral crystallized directly from a 
magma, as distinct fiom minerals 
formed by alteration or rcplai'e- 
ment 

pyrdasite f py-ro-Iu'-site) A soft 
iron-black or dark steel-grav te- 
tragonal mineral, Mn 02 It IS the 
most important ore of man- 
ganese Pyrolu.site is generally 
massive or reniform. sometimes 
with a fibrous or radiate struc- 
ture 

pyrometnmorphism (py'-ro-met'-a- 
mor'-phism) Local. intense 
metamorphtsm resulting from 
unusually high temperatures at 
thr contact of a rock with a mag- 
ma. 

pyrometasoiiiatic <py'-ro-met'-a- 
si>-mat'-ic) Formed by metaso- 
matfc changes in rocks, prinapaJ- 
ly in limestone, at or near intru- 
sive ooBtacts, under influence of 
magmatic cmanatKms and high 
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tempertture and pressure. 
pyroMiMOiiiatInB (py'-ro»met*-a- 
som'-a-tism) The formatioa of 
contact-mctamorphic mineral 
deposits at high temperatures by 
emanations issuing from the in- 
trusive and involving replacement 
of enclosing rock with addition or 
subtraction of materials; skarn 
formation. See also: metasoma- 
tism. 

pyrometer (py-rom'-e^ter) An in- 
strument that measures high tern- 
peratu* % e g of molten lavas, by 
dectncal or optical means See 
also- optical pyrometer. 
pyrope (py'-ropc) The magnesium- 
aliuninum end-member of the 
garnet group, characterized by a 
deep (icry-red color: (Mg,Fcl\Al 5 
($164)3. If rardy occurs in crys- 
tals, but IS found in detntal 
deposits as rounded and angular 
fragments, or assoaated with oli- 
vine and serpentine in basic igne- 
ous rocks suck as kimberlite 
pyrophyllite (py-roph'-yl-hte) A 
white, gray, or brown mineral, 
Al$i 205 ( 0 H). It resembles tak 
and occurs in a foliated form or in 
compact masses in quartz veins, 
granites, and esp. metamorphic 
rocks. 

pyroxene (py'-rox-ene) A group of 
common rock-forming minerals 
with the general formula ABSi 2 
0$, where A is chiefly Mg, Fc*^ 2, 
Ca or Na. and B is Mg, Fe+2, or 
Ai. Pyroxene is characterued by 
short, stout crystals and good 
prismatic cleavage in two direc- 
tions intersecting at angles of 


about 87* and 93*. Mineral mem- 
bers of the group are the enstatite- 
hyperstbene-ferrosilite senes, the 
diopside-hedenbergite series, au- 
gite, pigeonite, acmite, and jade- 
ite. Cf; cltnopyroxene. 
pyroxcne-hornfels facies The set 
of metamorphic rouieral assem- 
blages m which basic nKks are 
represented by diopside + hy- 
persthene -f plagioclase, with 
amphibole typt^ly absent. The 
facies is typical of high-grade 
thermal metamorphisith as in the 
inner parts of contact aureoles It 
corresponds to temperatures 
higher than about 550*C, and to 
rdattvdy low pressure Cf: gninu- 
life facies. 

pyroxenlte (py-rox'-e-nite) An ul- 
tnimafic plutonic rock chiefly 
composed of pyroxene, with 
accessory borobicode, biotite, or 
olivine. 

pyroxenoid (py-rox'-c-noid) Any 
mineral chenucally analogous to 
pyroxene, but with the Si 04 tet- 
rabeora connected in chains with 
a ^*peat unit of 3. S* 7, or 9; c.g. 
wr^lastonite and rhodonite. 
pynrboCIte (pyr'-rho-tite) A com- 
mon red-brown to bronze pseudo- 
hexagonal mineral, Fei.iS. It has 
a defect structure in which some 
of the ferrous 100 s are lacking. 
Some pyrrhotite is magnetic. The 
mme'^al it darker and softer than 
pynte; it is usually found massive 
a^ commonly associated with 
pentlandite, oto containing as 
much at 5% nickel, in which case 
It is mined as an ore of nickd. 
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Q A measure of loss of energy by 
absorption Q expresses the frac- 
tion of energy lost per stress cycle 
thus AE/E - ?7r/Q The dimen- 
sionless parameter Q is much 
used to describe the intnnsic at- 
tenuation of seismic waves 
quaqua?eruil (qua-qua-ver'-sal) 
adj Said of strata and structures 
That dip outward in all directions 
fi (»fTi a central point Vhe term has 
also been used as a syn of penclh 
nal - n A geologic structure, 
such as a dome, having a qu*i- 
qua versa] dip Cf pencltne 
quarry Open workings, usually for 
the exti action of stone 
quarrying (quar'-ry-tng) 1 pluck 
mg 2 1 hr extraction of sMne or 
other valuable noninetallic 
niatcna) frcvin a quart y 
quartr ( Yystallme silica, an impor- 
tant rock-toiming mineral, SiOj 
It IS, next to feldspar, the com- 
monest mineral, occurnng either 
in transparent hexagonal crystals 
or in crystalline or cr>picKrysial- 
line masses Quart/ is the com- 
monest gangue mineral of oic 
deposits, forms the ma)or propor- 
tion of most xands, and has a 
widespread distnbution in igne- 
ous (esp granitic \ metamorphic. 
and sedimentary rocks It has a 
vitreous to greasy luster, a con 
chotdal fracture, an absence of 
cleavage and a hardness of 7 on 
the Mohs scale Cf tndymite, cm- 
tobalite, coesite, sttsh>vtte See 
also amethyu, anentunnc ci- 


tnne 

quartzareaite (quaru-ar'-e-oice) A 
sandstone that is composed 
pnmanly of quartz, specif, one 
containmg more than 9S% quartz 
grains The term is essentially 
equivalent to orthoquamne, 
quartz crystal Quartz that is trans- 
parent or neaily so, is usually col- 
orless, and has a low refractive in- 
dex resulting in low brilliance It 
IS used for lenses, wedges, and 
pnsms in optical instruments and 
for ftequency control in dectron- 
ics. or is fashioned into beads or 
other ornamental objects Syn 
rock crystal 

quartz diorite A grcftip of plutonic 
rocks having the composition of 
dionte but with an apprcaabie 
amount of quartz, i e. between 5 
and 20 percent of the light-col- 
ored constituents, also, any rock 
in that group, the approximate in- 
trusive equivalent of daette. 
Quartz dionte grades into 
granodtonte as the alkali feldspar 
content increases Syn tonahte 
quartz index i A denved quantity 
in the Niggli system of rock clas- 
sihcaiion. which may be other 
positive or negative, and is an in- 
dicator of a rock's degree of silica 
saturation. 2 A measure of the 
mmeralogical matunty of a sand- 
stone It is expressed as the ratio 
of quartz plus chert tr the com- 
bined percentage of feldspar, rock 
fragments, and clay matnx It is 
used as a busts for evaluating the 
degree of weathenng of the source 
rock and the degree to which the 
sediment has been transported 
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quartzite (quart7*-ite) i A grano- 
biestic metamorphic rock consist- 
ing mainly of quartz, formed by 
recrystalhzation of sandstone by 
regional or ihermai metamor- 
a metaquartztte 2 A 
sandstone consisting of quartz 
grams cemented by secondary 
silica an orthaquartztte 
quartz monzonite A granitic lock 
in which qua'-tz compnses \(y 
50* < of the felsic constituents, and 
in which the alkali feldspar /total 
feldspar ratio is between 'IV’J and 
the approximate intrusive 
etjuivalcnl of rhyodaute With an 
increase in plagioclase and femic 
mincrdls, it grades into granodio 
rtti and with more alkali feldspar, 
into a granite Syn adamellite 
quartzose (qua'^tz*-ose) Containing 
quart/ as a pnncipal constituent 
esp applied to sediments and 
scdimentarv locks (such as sands 
and sandstones) ( onsisting chiefi 
of quartz 

quartz porphyry A porphyntic ex- 
trusive or hypabyssal t^Kk con 
taming phenocrysts of quartz and 
alkali feldspar in a microcrvstal- 
line or cryptocrvsialline ground- 
mass. a rhvolite Cf granite par 
phyry 

quartz wedge An elongate wedge 
of clear quartz that is used m the 
analysis of a mineral's fast and 
slow vibrational directions under 
the poUnzmg microscope 
QuateriMlry ((>ua-ter'-na-rv) Hit 
second penod of the Cenozoic 


era. following the ferfan diso, 
the cot responding s\siun of 
rocks It began tw<t in ihitr mil- 
lion years ago and extends il c 
present It consists of i*vo gross! v 
unequal epochs the PKislovenc 
up to about 8.000 years ag(' aiu! 
the Holocene since that time The 
Qualeinar) may also K mcoi 
poraUd into the Ncoc nt when 
the Neogenc n d<sigi »^ed is a 
pemxl of th< lertiarv ui 
quaternary svstem A < Hmi i d svs 
tern having foui pnniij il v «fipo 
nents 

quebrada (qiie-br t' dal A trim 
used in the souihw^^sicrii L S tor 
a ravine or gotgc v*sf iU't that is 
usually d'> hut »s filled by a tor 
nmt during a rail) b'vn.ol Span 
ish 

quicksand A mass or bed >f fine 
sand that consists of sni >olb 
oundcil grams with little linden 
wy to mutual adhtreme and that 
IS usually saruratrd with water 
flowir o upward thrr ugh thi 
voids forming a srdi shifting, 
semihquid highly mold* ma‘s 
that yields rasilv to pressure and 
'ends to suck down and swaMow 
heavy objuls .esimr on or hru* h 
mg Its surface 

quicksilver A icrm df*plied to nu r 
iury vherc il iKcurs is i r uivc 
mineral oi fyas b<*c« mimd bui nr't 
vet used (as m flasks of <piu ksti 
ver") 

Q wave /-ov* 
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race 1 A strong current of wat«T 
flowing through a narrow chan 
nd. e g a tide race* also, the con- 
stncted channd in which such a 
current flows 2 A group of or- 
ganisms with similar charactens- 
tics but not distinctive enough to 
be cUssihed as a species or 
sul>st>ecies 

radar An electronic detection de- 
vice ioi hx'ating 01 tracking a dis- 
an* object bv measunng elapsed 
tunc tiavcl of ultrahigh-fre- 
queitcv '^adio waves emitlcd from 
a Niinsnnrtei «uid reflected back 
bv ihc object \\\ such a wav that 
iiigt beann? height and oihei 
v) aracieristic^ o* the object may 
be detcnnined Radai operation is 
unathxted bv daikness, but mois- 
ture in the fornri ot fog, snow, rain, 
ill heavy clouds may cause at- 
tenuation or reflection of the ra 
ili » energy Ltvmcl radio 
selecting and ranging 
radial drainage pattern (ra -di al) 
An anaiigenient of surface drain 
age in whu h streams radiate, like 
the s^Mikes of a wheel from a high 
central area, c g a volcanic u>ne 
radial fault One of a group of 
faults (hat radiate from a central 
p<nnt 

radial symmetry The property 
possessed b> an organism ot hav 
ing similar parts regularly ar 
ranged about a central point or 
axis, as ID a starfish or flower 
radiation (ra-di-a' tion) 1 The 
emission of atomic particles or 


rays from the nucleus of an atom 
Sec radioactivity 2 The dispers- 
al of a group of organisms into 
different environments, accom- 
panied by divergent change in the 
evolutionary structure 
radlatioB damage The damage 
done to a crystal lattice (or glass) 
by passage of hssiou particles nr 
alpha particles from the nw lear 
decay of a radioactive dement re- 
siding in the lattice The damage 
paths can be enlarged to micivv- 
scopic size by suitable etching 
techniques and used to deiennine 
an age for the matenal 
radioactive age determinatio*! (* i 
di o-dc tive) radtomrtm dau g 
radioactive cIoAe A radfOdc*ivt 
isotope, eg carbon 14 or potassi 
um-40, whose decay constant is 
known and is low enough to be 
calibrated to time units usually 
years Radioactive cUxks a^e the 
Oasis of ahsoiute-age determma 
tions and the specihi. element be- 
ing used IS sometimes designated 
as a clock, e g carbon clock 
radioactive decay The spontane- 
ous disintegration of the atoms of 
certain nuclides into new nu- 
clides, which may be stable or un- 
dergo further decay until a stable 
uuclide IS hnaily created Radi- 
oactive decay involves the emis- 
sion of alpha particles and beta 
particles, and usually is accom 
panted by emission of ^amma 
ravs. It always results in the gen- 
eration of heat Cf radioactivity 
radioactive element An dement 
capable of changuig spontaoeous- 
Iv into another dement by tbe 
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emission of charged particles 
from the nudd of its atoms. For 
some demeots, e.g. uranium, ail 
known isotopes are radioactive; 
for others. e.g. potassium, only 
one several isotopes is radioao* 
dve. Radioactive isotopes of roost 
demenu can be prepared artifi- 
aaily, only a few dements are 
iiauiraliy radioactive.. 

radioactive series A series or 
succession of nuclides, each of 
which heroines the next by radio- 
sen ve decay, until a stable nu> 
chde IS formed fherc arc three 
important natural radioactive so 
Ties, the actinium senes, thorium 
senes, and uianium senes. See 
b1%lv parent; daughter; end prod- 
uct 

radioactivity (ra'-di-o-ac-tiv'-i-ty) 

1 Hie emission of energetic parti- 
cles and/or radiation dunng radio- 
active decay, 2, A paiticular 
radiatiQD component froma radio- 
active source, such as gamma 
radioactivity.- -Adj, radioactive, 
radioactivity log The generic name 
for wdi logs whose curves derive 
from reactions of atomic nuclei 
involviog the behavior of gamma 
rays and/or neutrons. Exc^t for 
the natural gamma-ray log and 
the spectral gamma-ray log, they 
reoofd the response of rocks very 
near the weU bore to bomhani- 
ment by gamma rays or neutrons 
from a souioe in the logging 
sonde. Most can be obtained in 
caaed. empty, or fluid-filled well 
bores. See also: density log; neu- 
tron hg; neutron-activatkm iog. 


Syn; nuclear log. 

radiocarboB dating (ra'-di-o-car'- 
bon) rarbon-I4 dating. 
radiogenic (ra'-di-o-geo'-tc) Said of 
a product of a radioactive proc- 
ess. e.g heat, lead, 
radiog^ isotope An isotope that 
was produced by radioactive 
decay, but which itself may or 
may not be radioactive. See also: 
radioisotope, 

radioisotope ffa'-di-o-i'-so-topc) A 
radioactive isotope of an elembit. 
Sec also* radiogenic uorope. 
radiolarhui (ra*-di-o-iar*-i-an) Any 
actinopod bdongmg to the sub- 
class Radiolana. characteri/cd 
mainly by a siliceous skeleton and 
a manne pelagic environment. 
Range. Cambrian to present, 
radiolarian wm A deep-sea pelag- 
ic sediment containing at least 
30% npaline-sihca tests of radio- 
Urians It is a siliceous ooze, 
radlonetric dating (ra'-di-o-mct'* 
fit) Calculatiog an age in years for 
geologic materials by measuring 
the preacDoe of a shc^-life radio- 
active dement, e.g. carbon- 14. 
or a long-life radioactive dement 
plus its decay product, e.g. potaa- 
sium-40/argoo-40. The tenn ap- 
plies to all methods of age deter- 
fiUDation based on nudear decay 
of naturally occurring radioactive 
isotopes. Syn: radioactive age 
iktermination, 

rafting Transportation of rocks or 
soil by means of attachment to 
ice. planta, or other floating 
material. 

tain sh ado w A very dry region on 
the lee sale of a topographic ob- 
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st'i I isualh a mountain range 
Where th laiiifdll is nolle cablv 
l»*ss !han m the windward side 
1 he While Me untairis in east ce,i 
trd rahloniia arc in the run 
shall )w )f the Sierra Nevadas 
raini»ftsh 1 The washing awav of 
l(H»sc surface matenal by rainw i 
ter before it has been corisentral 
cd into definite streams sjiecit 
^heit irosum Also the move 
ment downslope (under the ac 
tion of gravity) of matenal loos 
emd by i up^sate^ It occurs esp 
11 ! semtaiid or scanlil> vegetated 
rtgn ns 1 The ram vvater involved 
in the puKCss of rainwash oi the 
mtienal that results from it 
raise A mine shaft dnven upward 
ifom a lower to a higher levH 
raised beach An ancient beach oc 
cuning above the present shore 
line having been elevated either 
b> lrK4il uplift of the land or bv 
lowenng of sea level Ct manne 
ierrjrc See also strandUne 
raised reef An organic reef stand 
ing above sea level 
rake pitch 

ramp 1 The steepened segment of 
a thrust fault esp where a bed 
ding thrust or decollement 
changes from a stratipraphically 
lowei to a higher bed 2 A dnft of 
snow that forms <&n inclined plane 
between land or land ice and sea 
or shelf ice 

ramp anttelme An anticline 
formed in a thrust sheet as a result 
>f movement up a ramp 
T jnparf 1 A narrow ndge 1-2 m 
-i*gh, built by waves along the sea- 
ward edge of a reef flat, consisting 


of reef rubble commonly capped 
by dune sand 2 lake rampart 3 
A crescentic or nnglike ndge of 
pvrodastics around the top of a 
volcano 

ramp valley A valley that is 
bounded by high-angle thrust 
faults 

range I mountain range 2 The 
numencat difference between the 
highest and lowest values in any 
senes c g between the largest and 
smallest par icle sizes of a sedi- 
ment or sedimentary rock 3 
strattgraphic range 4 The geo- 
graphic area over which an organ 
isni or group of organisms is dis 
tnbuted 5 Anprea in which a 
mineraJ beanng formation crops 
out c g the “iron range” of the 
Lake Supenor region a mineral 
belt 6 Any senes of contiguous 
tonnKhtps of the L) S Public Land 
Survey system, aligned north and 
south and numbered consecutive- 
ly east and west from a principal 
meridian to which it is parallel 
range finder An instrument for 
finding the distance from a single 
point of observation to other 
points at which no mstruments 
are placed 

range Ime One of the imaginary 
boundary lines running north and 
south at six-milc mtervais and 
marking the relative east and west 
locations of townships in a U S 
publioland survey, a mendional 
township boundary hoe Cf toum- 
ship line 

range-aone A body of strata repre> 
senting the total range of occur- 
fence of any selected elcmcot of 
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the assemblage of fossil forma ina 
stratigraphic sequence. The word 
**range*' implies extent in both 
horizontal and vertical directions. 
Cf: biascme: acme-zone 
rank 1. The degree of metamor- 
phism in ooal. It is the basis of 
coal classification into a natural 
series from lignite to anthracite. 
Cf: grade; type. 2. metamorphk 
grade 

rapakivi textnre (ra-pa-ki*-vi) A 
texture originally described from 
Finnish granites. In typical speci- 
mens, flesh-colored potassic feld- 
spar occurs as rounded crystals a 
few centimeters in diameter that 
are mantled with sodk plagio- 
clase. 

rapids (rap'-ids) A part of a stieam 
where the current is moving swift- 
ly and where the water surface is 
broken by obstructions, as where 
the stream descends over a series 
of small steps See also: cascade: 
cataract. 

rare earths Oxides of a series of 
fifteen mctaihc elements, from 
lanthanum (atomic number 57) to 
lutetium (71), and of three other 
elements: yttrium, tliorium, and 
scandium. These elements are not 
especially rare in the earth's crust, 
but concentrations are. The rare 
earths are constituents of certain 
minerals, esp. monazite, bastnae- 
site, and xenotime. Abbrev: R£0. 
rational face (ra'-tion-al) A crystal 
face naturally suggested by and 
peculiar to the internal molecular 
structure of the mineral species to 
which the crystal belongs, 
ravine (ra-vinc') A small valley. 


usually carved by running water; 
esp. the narrow excavated valley 
of a mountain stream. Etyrool: 
French, ''mountain torrent*', 
my 1. A vector normal to a wave 
surfMX, indicating the direction 
and sometimes the velocity of 
propagation. 2. One of the long, 
brij^t streaks or lines observed 
on the moon's surface and ap- 
pearing to radiate from a lunar 
crater, in some instances for hun- 
dreds of kilometers. 3. Any of the 
radiating divisions of the body of 
an echinoderm, together with all 
structures borne by it. 4. In the 
bony fishes, one of the fine rods 
that support a fin. 

Rayleigh wave A type of surface 
wave having a retrograde, ellipti- 
cal motion at the free surface. See 
also- Jig wave. Syn: R wave. 
raypatb The imaginary line along 
which wave energy travels. A 
raypatb is always perpendicular 
to the wave front in isotropic 
media. Syn: path. 
reach 1. The length of a stream 
channel that is uniform with re- 
spect to discharge, depth, area, 
and slope, also, the length of a 
stream between two specified gag- 
ing stations, or a straight stretch 
between two bends. 2. An arm of 
the sea extending into the land, 
e.g. an estuary. 3. A continuous or 
unbroken expanse of water or 
land. 

reaction boundary (re-ac'-tion) 
reaction line. 

reaction curve reaction tine 
reaction line In a ternary system, a 
boundary line along which one of 



the two crystalhne phases reacts 
with the hqiud, as the tempera- 
ture ts decrttsed* to form the oth- 
er crystalbnc phase Syn* reactton 
boundary: reaction curve 
reaetiOB pair Any two minerals, 
one of winch is formed at the ex- 
pense of the other by reaction 
with liquid; esp any two adjacent 
mmerals m a reaction senes, 
reactloB potet A point on a liqui- 
dus diagram in which the compo- 
atioii of the liquid cannot be stat- 
ed ID terms of postticm quantities 
of all the solid phases in equilibn- 
um at the point In a binary sys- 
tem It ts equivalent to an mron- 
gnimt mdung point 
reaction principle Fhe concept of a 
reaction senes 

reactioB rim A penpheral zone 
around a mineral, it is composed 
of another nuneral species and 
represents the reaction of the ear- 
lier solidified mineral with the 
surrounding magma Cf corrosion 
border, corona 

reaction series A senes of minerals 
in which any carly-fonned minei- 
al phase tends to react with the 
mdt, later in the differentiation, 
to yidd a ocw niuieral further 
down in the senr*, eg early- 
formed crystals ot olivine icact 
with later liquids to form pyrox- 
ene crystals, aud these m turn 
may react with stir later liquids 
to form amphiboles Cf continu- 
ous reactum senes, discontinuous 
reactton senes. This concept is 
frequently leferred to as Bowen's 
reaction senes, after N L Bowen, 
who first proposed it, or as the 


reaction princifde See also: reoc- 
tion pair. 

rualgv (re-al'-gar) A bright-red to 
srange-red monoduiic nuneral, 
AsS It occurs as nodules m ore 
vems and as a massive or granular 
deposit hoai some hot springs, 
and It IS frequently assoaated 
with orpiment 

recapitnlatiim theory (re'-ca-pit'- 
u-la'-tton) A theory in bio4ogy 
suting that an organism passes 
through successive stages resem- 
bhng Its ancestors, so that the on 
toiteny of the indmduaJ is a 
recapitulation of the ^hvlof^eny of 
Its group See also palingenesis. 
Svn* Haecke/\ law 
Recent Holocene 

leceas 1 That part of an orogentc 
hdt m which the axial traces (d 
the folds are concave toward the 
outer pari of the bdt Ant sali- 
ent 2 An uidentatiOD in a sur- 
face, e.g a cleft m a stceo rock 
face - -Sec also reentrant 
recession (re-ces'-uon) 1 ^^hcuil 
recession 2 The backward move- 
ment or retreat of an eroded es- 
carpment, or the movmg-back of 
a slope from a former position 
without a change m Its an^e 3 A 
n^ntmumg landward movement 
of a Hhoreline undergoing erosion 
also, a net landward movement 
during a specified oenod of Cime 
Ant advante. 

receanonal momiiie <re-ces'-sion- 
al) An end or lateral moraine built 
during a pause in the finai retreat 
ofagianer Also, a moraine built 
during a slight or minor read- 
vance of the ice hont dunng a 
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penod of general recession Syn 
stadtai moraine 

recharge The processes involved in 
the addition of water to the zone 
oi saturation, also* the amount of 
water added Syn intake 
rer.»nnaissance tre^con'-oais- 
sance) A general, explorator> ex- 
amination ox survey of the mam 
Features of a region, usually 
preiimins.r> to a moic d*tailei^ 
s^l•Vv^ h may be maae in the 
t or office, depenaing on the 
''>ient of information available 
ncovcry tie-cov'-er->) I In mii? 
111 ? percentage of valuabiv 
fnat< 'lal derived from an oie, d 
oi f oal Itoin a coal seam a mcas 
lire oi mining ethacncy 2 The 
rise in static watu level in a well 
that viccurs when discharge from 
that well OI a icaiby well is 
stopped 3 In structural petrolo- 
gv anvpt^xesslhroagn which the 
nuirber grain dislocations 
sriain energy) pnxiucci dunii? 
ro k deformation can be reduced 
eg recrvstaiiization, by whith 
new straiu-lree material is 
formed 4 A visit to a survey sta 
UAii to identify its mark or monu- 
ment ^ authentic and in ii^ on^.!- 
iial location and to venf> .. »’ icMse 
Its desert fitiou 

recovery factor A measure of the 
percentage of ml in place tnat can 
f>e recovered, it depends on 
porosity, penneability, type of 
reservoir energy, and past expen- 
ence under similar conditions 
recrystallizatioB (re-crys'-tal-li- 
za'-tion) The formation, essential- 
ly in the solid sute, of new crys- 


talline mmeral grams in a rock It 
IS the way m which a deformed 
c*‘ystal aggregate releases stored 
stiain energy due to deformation 
rhe new grains are generally larg- 
er than the onginal grains, and 
may have the same or a different 
mmeralogicaJ composition See 
also gram growth, R tech e*spnna 
pie 

rectangular drainage pattern iiect 
an -gu-lar) An arrangemenr ot 
surface drainage in which the 
main streams and their inbiuSines 
dKplay nght-anglc bends and ex- 
hibit sections ot approximated 
the same length, it is indicative of 
sti :ams following piiiminent Imilt 
Of joint systems that break the 
rocks into rechuiguiai blmks hx 
ampies ate well developed along 
me Norwegian coast and in parts 
)} the Adirondack Mountains 
See also trellis drainage pattern 
recumbent fold (re-cum -bent) An 
oxerrumet^ fold in which the axial 
s»j ^acc IS more or less honzontal 
recurved spit A spit whose outer 
end is tij ned landward b> current 
vflectK 1, by the opposing action 
ot two or more currents, or by 
wave lefrictioo, a hook. 
red beds Sedimentary stiaia com 
posed largely of sandstone, silt 
stone, and shale, that aie pre- 
dominantly red due to the pres- 
ence of 1C oxide (hematite) 
coating individual grams, e g the 
Permian and fnassic sedimentary 
rucks of western U S , and the 
Old Fed Sandstone faaes oi the 
Luropear Devonian Also 
spelM redbeds. 
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red day A pelagic deposit that is 
fioe^grained and reddish brown 
or chocolatfrcolored. formed by 
the slow accumulation of materiaf 
a long distance from the conti- 
nents and at depths generally 
greater than 3500 meters It con- 
tains relatively large proportions 
of windblown particles, meteonc 
and volcanic dust, pumice, shark 
teeth, whale earbones. manganese 
nodules, and debns rafted by ice 
red mud 1. A type of marine mud 
that IS land-dcnved and contains 
as much as 25% calaum carbon- 
ate Us color IS due to the pres- 
ence of feme oxide 2 The resi- 
due in waste ponds and pits from 
bauxite processing for aluminum 
pnxluction 

red ocher A red. earthy hematite, 
used as a pigment See also 
ocher, 

red tide A type of plankton bloom, 
caused by dinoflagellatcs, that lo- 
cally colors coastal waters red 
reducing fhune In blowpiping, the 
blue part of the flame, in which 
oxygen in the compound being 
tested 1 $ partly burned away Cf- 
oxidaing flame, 

reduction (re-duc'-tion) I Ap- 
plication of free-air or othci cor- 
rections to gravity measuremenu 
2 The lowenng of a land surface 
by erosion. 3. The removal of oxy- 
gen from a compound, e.g from 
hematite to produce metallic iron, 
reduction index The rate of wear of 
a sedimentary particle subject to 
abrasion m the course of trans- 
portation. Cf. dumbtltty index. 
riMluzates (re-du'-zates) S^ments 


accumulated under reducing con- 
ditions and thus characteristically 
rich in organic carbon and iron 
sulphide; coal and black shale are 
pnnapal examples Cf- resinates: 
evaporates; hydrolysates; oxidates. 
reef 1. A ndgelike or moundlike 
structure, layered or massive, 
built by sedentary calcareous or- 
ganisms, esp. corals, and consist- 
ing mostly of their remains; it is 
wave-resistant and stands above 
the surrounding contemporane- 
ously deposited sediment. Also, 
such a structure built in tne geo- 
logic past ano now enclosed in 
rock, commonly of differing li- 
thology See also bonk; bfoherm, 
bmtrome Syw organic reef 2 A 
mass or ndge of rocks, esp coral 
and sometimes sand, gravel, or 
shells, nsing above the sea or lake 
bottom to or nearly to the surface, 
and dangerous to navig.uion See 
also* shoaL 3. A provincial term 
for an ore deposit, esp gold-beai- 
ing quartz (e g saddle reef) 
reef breccia A rock formed by the 
consolidation of limestone frag- 
ments broken off from a reef by 
the action of waves and tides 
reef complex A solid reef and the 
fragmentary matenaJ denved 
from it by abrasion, the aggregate 
of reef, forr-reef, back-reef, and 
interreef deposits, bounded on the 
seaward side by basin sisdiments 
and on the landward side by la- 
gooual sediments 
reef core Within a reef, the central- 
ly located solid rock mass con- 
structed in place by reef-building 
organisms; the solid reef proper 
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reef flank The |>art of a reef that 
surrounds interfingers with, and 
locally overlies the reef core, of- 
ten indicated by beds of detritus 
dipping away from the core. It is 
the I datively narrow zone where 
the biologic forces of reef expan- 
sion contend with the physical 
and biologic forces of reef de- 
struction. 

reef flat A stony platform of dead 
reef-rock, commonly strewn with 
coral fragments and coral sand, 
generally dry at low tide and 
formed as the summit of the reef 
above low tide. 

reef knoll 1 A fossil corat reef now 
reprc.sented by a small, prominent 
hill, up to 100 m high; specif, a 
conical mass of coralline lime- 
stone. more or less circular in 
ground plan and commonly sur- 
rounded by rock of different li- 
thology. as in the type area, the 
Craven distnet in Yorkshire, Eng* 
land 2. A present-day reef in '^he 
form of a knoll. 

reef patch A growth of coral 
formed independently on a shelf 
of less than 70 m depth, often in 
the lagoon of a barrier reef or 
atoll, ranging from an expanse sev- 
eral kilometers across down to 
that of a single large colony. See 
also- reef knoll; shoal reef Cf: 
patch reef 

reef rock A resistant massive un- 
stratified rock consisting of the 
calcareous remains of reef-build- 
ing organisms, often intermingled 
with carbonate sand and shingle, 
the whole cemented by calcium 
carbonate. Cf: biolithite. 


reentrant (re-en'-trant) adj. Reen- 
tering or directed inward; e.g. a 
reentrant angle in a coastline or 
on a twinned crystal. — n. A 
prominent, generally angular in- 
dentation in a landform; e.g. an 
inlet between promontories along 
a coastline. Also spelled: re-en- 
trant, Ant. salient See also: re- 
cess, 

reference locality (ref-cr-ence) A 
locality containing a reference 
section, established to supple- 
ment the type locality, 
reference plane datum plane, 
reference section A rock section 
designated to supplement the type 
section, or to supplant it if it is no 
longer exposed, and to afford a 
standard for correlation for a cer- 
tain part of the geologic column; 
c.g an auxiliary section of par- 
ticular regional or facies signifi- 
cance See also: standard section, 
reflectance (re-flec'-tance) The 
ratio of the energy reflected by a 
body to that incident upon it. 
reflected wave A seismic wave that 
been reflected at an interface 
between media with different elas- 
tic properties. Ct: converted wave. 
reflection (rc-flcc'-lion) The return 
of a wave incident upon a surface 
to Its onginal medium. See also: 
law of reflection; total reflection. 
Also, in sasnne prospecting, the 
indication on a record of such re- 
flected energy. Cf: refraction; dif- 
fraction. 

reflection coefficient The ratio of 
the amplitude of the reflected 
wave (o that of the incident wave. 
The ratio of the reflected energy 
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to the inadent energy is the renec- 
tion coefficient squared 
reflection shooting A type of sets- 
mic survey based on measurement 
of the travel times of waves that 
onginate from an artificially pro- 
duced disturbance and are reflect- 
ed hack at near-vertical incidence 
from subsurface boundanes sepa- 
rating media of different elastic- 
wave velocities Cf refmawn 
shootmfn 

reflux A return flow, especially the 
return flow of concentrated hnne 
through the floor or across the 
barner sill of an evaponte basin 
Because such bnnes may be en 
nched in magnesium compared to 
seawater, reflux is believed to con* 
tnbute to the dolomitization ol 
carbonate rocks in s ime basinal 
sequences 

reflation (re^frac' tioni Fhe de 
flection ol a ray of light or of an 
energy wave (such as a seismic 
wave) due to its passage from one 
medium to another of differing 
density which changes its veloci 
ty Cf reflection diffraction. See 
also hife/rinsfenre 
refraction shooting A type of seis 
mic survey based on the measure- 
ment of the travel tunes of seismtc 
waves that have moved nearly 
parallel to the tedding in high 
velocity layers, tn order to map 
such layers Cf reflection shoot- 

refractometer (re-frac-tom'-e-ter) 
An apparatus for determining the 
index of refraction of a substance, 
either solid or hquid 
refractory (rc-frac'-to-ry) adj I 


Said of an ore from which it is 
difficult to recover the valuable 
.^onsutuents 2 Said of a sub- 
stance that ts notably resistant to 
beat — o A matenal resistant to 
heat The term is often used in the 
plural 

r^ractory ore Cre difficult to rv.»t 
for recovery of the valuable sub- 
stances 

regelatioB (re-ge-la'-tion) A two- 
fold process involving the melting 
of ice under excels pressure and 
the refreezmg of the denied melt 
water upon release i that pres 
sure 

regenerated crystal fre gen' e»* at 
eti) A large (.ryst II that ha*^ grown 
m a mass of crushed matenal 
such as mylonite 
regime (re-gimc') I A regular or 
systematic pattern occurrence 
or action, or a condition having 
widespread influence as a sedi 
mentation regime 2 The exist- 
ence in a stream channd of a baJ- 
anv.e or grade betweai erosion 
and deposition over a pen xi of 
years 3 The condition of a 
stream with respect to the rate of 
it« average flow as measured by 
the volume of water passing dif 
fereot cross sections in a specified 
penod of time 4 In giaaology, a 
syn of balance 

regiiBca (reg'-i-men) 1 The flow 
characteristics of a stream, eg 
velocity, volume, changes m 
channel, and capacity to trans- 
port sediment Cf regime 2 
The total quantity of water m- 
volved in a drainage basin and its 
behavior, determined by measur- 
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mg such quantities as rainfall, 
surface and subsurface storage 
and flow, and evapotranspirauon 
y An analysis of the total quanti- 
ty of water involved with a lake 
over a specified penod of time, 
usually a year. 4 Glacial balance 
regional dip (re'-gion-al) The near- 
ly unifonn inclination of sliata 
ovei a wide area, generally at a 
low angle, as m the Atlantic and 
Gulf coastal plains and paits of 
the Midcontinent region Of 
homochne Syn normal dtp 
regional metamorphism A general 
term for metamorphism affecting 
an extensive region, as opposerl to 
local metamorphism It is used al- 
most synonymously with 
dynamothermal metamorphism, 
Cf dynamic metamorphism 
regional unconformity An uncon- 
formity that extend^ I'ontinuously 
throughout an extensivr region It 
may be nearly continent-wide and 
usually represents a rH^fivelv 
long penod 

regolith (reg'-o-lifh) The fragmen- 
tal and unconsolidated rock 
matenal, whether residual oi 
transported, that nearly eveiy- 
where forms the surface of the 
land and overlies the bedrock It 
includes rock debris ol ail kinds— 
volcanic ash, glaaal dnft, alluvi- 
um, loess, vegetal accumulations, 
and soil. Etymol Greek rhegos, 
“blanket’*, -h lithos, “stone** See 
also- lunar regolith. Syn mantle; 
mantle rock rock mantle: over- 
burden. 

regrcssioii (re-gres'-sion) 1. Re- 
treat of the sea from land areas, 


also, any change that converts off- 
shore, deep-water conditions to 
nearshore, shallow-water condi- 
tions, or that moves the boundary 
between marine and nonmanne 
deposition toward the center of a 
manoe basin Ant; transgression. 

offiap. 2. The trend exhibited 
by offspnng, m respect to their 
inherited charactenstics, away 
from advanced characters shown 
by thor parents and toward a 
simpler state 

regressive overlap (re-gres*-sive) 
o^ap 

regressive reef One of a senes of 
ncarshoie leefs orbiohenns super- 
imposed on hasinal deposits dur- 
ing the nsing of a landmass or the 
Ifiwenng ol the sea level, and 
developed more or less parallel to 
the shoie Cf* transgressive reef 

legressive sediments Sediments 
deposited dunng the retreat or 
withdrawal of water from a land 
drea or during the emergence of 
me land, and charactenzed by an 
o/Jlap airangcmeiit 
ejuvenated stream (re-ju'-ve-nat'- 
cd) A stream that, after having 
developed to matunty or old age, 
has had its erosive ability renewed 
as a result of regional uplift or 
other cause of rejuvenation It 
may be characterized by en- 
trenched meanders, stream ter- 
races, and meander cusps 

rejuvenation (re-ju*-ve-na'-tion) 1 
'Hie action of stimulating a 
stream to renewed erosive activi- 
ty. as by uplift or by a drop of sea 
level, the restoration of youthful 
vigor to a stream that lias attamed 
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matuntyor old age 2 The devel 
opment of youthful features in an 
area previously worn down nearly 
to basic level, a change in condi- 
tions. leading to the start of a new 
cycle of erosion 3 The renewal of 
any geologic process, such as the 
reactivation of a fissure 
relative abundance (rer-a-tive) 
The number of individuals of a 
taxon tn companson with the 
number of individuals of other 
taxa in a certain area or volume 
See also abundant e 
relative age The geologic age of a 
fossil, rock, geologic feature, or 
event, defined relative to other 
fossils, rocks, features, or events 
rather than in terms of years Cf 
abwlute age 

relative dating The chronological 
ordenng of features, fossils, or 
events with respect to the geologic 
time scale without reference to 
their absolute age 
relative humidity The ratio, ex- 
pressed as a percentage of the ac- 
tual amount of water vapor in a 
given volume of air to the amount 
that would be present if the air 
were saturated at the same tem- 
perature Cf absolute humidity 
relative permeability The ratio be- 
tween the ejfectofe permeability 
to a given fluid at a partial satura- 
tion and the permeability at 100% 
saturation (the absoluu permea 
hility) It ranges from zero at a 
low saturation to 1 0 at a satura- 
tion of 100% 
release joint sheeting 
relic ircl'-ic) I ^ Irndfomi that 
has survived decay or disintegra- 


tion. such as an erosion remnant 
2 A metamorphic relict 3 A ves- 
tige of a particle in a sedimentary 
rock, such as a trace of skeletal 
matenal in a carbonate rock 
relict (rel*-ict) 1 adj Said of a 
topographic feature that remains 
after other parts have disap- 
peared. e g a ‘*relict beach ndge*' 
Cf relic Syn residual — n A rel- 
ict landform 2 adj Pertaining to 
a mineral or structure of an earlier 
rock that has persisted in a later 
rock m spite of metamorphism - 
n Such a mineral or structure Cf 
palimpsest 3 a^j Said of a rem- 
nant of an otherwise extinct 
group of organisms -n A rem- 
nant ot such a group 
relict permalrost Permafrost that 
was formed in the past and per 
sists in places where it could not 
form today 

relict texture In inineraJ deposits 
an onginal texture that remains 
after partial or total replacement 
relief 1 The physical configura- 
tion of a part of the earth s sur- 
face. with reference to variations 
of height and slope or to ir- 
regulanties of the land surface 
the elevations or differences in ele- 
vation, considered collectively, of 
a surface 2 The vertical differ- 
ence in elevation between the 
summits and the lowlands of a 
given region A rough countr> has 
‘•high relief’ and a flat country 
“low relief’ 3 The range of val- 
ues over a geophysical anomaly or 
within an area, e g the “gravity 
relief* for the magnitude of a 
gra\ it Y anomaly 4 \n apparent- 



Sy rough surface of a crystal sec- 
tion under the microscope. High 
relief indicates a great difference 
in index of refraction between the 
crystal and its mounting medium. 
The relief is positive if the refrac- 
uve index of the mineral is greater 
than that of the medium, and 
negative if the reverse is true, 
relief map A map that depicts the 
surface configuration or relief of 
an area by any method, e.g. con* 
tour lines and hachures. hill shad- 
ing, or layer tinting, 
remanent magnetization (rem'-a- 
nent) That component of a rock*s 
magnetization that has a fixed di- 
rection relative to the rock and is 
independent of moderate, applied 
magnetic fields such as the earth's 
magnetic field Cf induced mag- 
netization. 

remote sensing Ibe collection of 
informatuin about an object bv a 
recofding device that is not 
physical contact with it Fhe term 
IS usually restncted to mean 
methods that record reflected or 
radiated electromagnetic energy, 
rather than methods that involve 
significant penetration into the 
earth The technique employs 
such devices as the camera, infra- 
red detectors, microwave frequen- 
cy receivers, and radar systems 
reniform (rcn'-i-form) Kidney- 
shaped. Said of a crystal structure 
ID which radiating crystals termi- 
nate ID rounded masses, also said 
jf mineral deposits having a sur- 
face of rounded, kidneylike 
shapes Cf coUoform, botryoidai 
KFO Abbrev of “rare-earth ox- 


ides'*. i.e. rare earths. 
repincement 1. metasomatism. 2. 
A process of fossilization involv- 
ing substitution of inorganic mat- 
ter for the original organic con- 
stituents of a plant or animal, 
representative fraction (rep-re- 
sent'-a-tive) The scale of a map^ 
expressed in the form of a numeri- 
cal fraction that relates linear dis- 
tance on the map to the corre- 
spondmg distance on the ground, 
measured in the same unit, e.g. 
“I/24,(XX)*' indicates that one 
unit on the map represents 24,000 
equivalent units on the ground. 
Abbrev RF. 

reptile Any vertebrate of the class 
Reptilia, cold-blooded verte- 
brates that arr air-breathmg at all 
stages of development Range. 
Pennsylvanian to present, 
resection (re'-sec-tion) I A meth- 
od in surveying by which the hon- 
zonial position of an occupied 
point IS detennined by drawing 
lines from the point to two or 
mof^ points of known position 
2 A method of determining a 
plane-table position by onenting 
along a previously drawn fore- 
sight line and drawing one or 
more rays through the foresight 
from previously located stations, 
resedimentation (re'-sed-i-men-ta'- 
tion^ ^ Sedimentation of matenaJ 
denvr^ from a pre-existing sedi- 
mentary r<Kk, redeposition of 
sedimentary inatenal. 2. Me- 
chanical deposition of matenal in 
cavities of postdepositional age. 
such as the deposition of carbon- 
ate muds and silts by mtcMiai me- 
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chantca) eronon or solution of a 
limestone 3 The general process 
of subaqueous, downslope mos^ 
ment of sediment under the influ- 
ence of gravity, such as the forma- 
tion of a turbtditY-cur«'ent depos- 
it 

resequent fault-line scarp (re*-se- 
quent) A fault line scarp that 
fares m the same direction as the 
onemal fault scarp, \ c faces the 
dowiithrown block <Ji ohwquent 
fault hnt stiirp 

resequent stream A stream that 
flows <lown the dip of underlying 
strata in the same direction as an 
onginai cx)nse<{ueiit stream but 
developed later at a lower level 
than the inuiiil slope (as on for 
motlv buned resistant stiata) and 
IS gcfierally tributar\ to a subse- 
queni stream * g a stream flow 
mg down the back slope of a coes- 

reserves Uhnufted resoi/nrcv of 
mineral or fuel-bcanng rock 
horn which the inncrai or fuel 
^an be extracted profitably with 
existing tochnologv and under 
present economic >.onditions Flie 
concept can be used in global, re 
gioiiai. or Uxal senses, applied 
a^ a measure of the remaining ef- 
fective life of an individual mine 
See also* resources 
rescrroir (r.-s'-cr-voii ) 1 A subsur- 
face volume of porous and perme- 
able rock in which oil or gas has 
accumulated a pool 2 Subsur- 
face rock or regolith that is satu- 
rated with water, an aqutfer 3 A 
pond or lake, natural or artihaai, 
from which water may be with- 


drawn for irngation or water sup- 
ply 

reseiToIr energy The energy or 
‘*dnve’' within an oil or gas pool 
See dmolved-gas dnve, gas-<ap 
drive, water dnve 
reservoir gas-oil ratio The number 
of cubic teet of gas per barrel of oil 
in the reservoir See also gas-otl 
ratio 

reservolf pressure bottom-hole 
pressure 

reservoir rock Anv porous and 
permeable rock that yields oil or 
gas Sandstone limestone, and 
dolomite are the most common 
types Syn pav 

residual (re-snf-u-al) I Said of a 
reha topographic feature 2 Said 
i>f a mineral deposit formed by 
mechanical concentration tg a 
placer or hv decomposition in the 
rone of weathenng, eg kaolin 
from feldspar ' Pertaining to or 
amstitutmg an accumulation of 
rock ^leb^ls fornicd by weathenng 
and fcTnaining in place after all 
but the least soluble constituents 
have been removed, e g a residual 
clay 4 n In geophysics, that 
which IS left after gross regional 
effects have been lemoved, in or- 
der to emphasize local anoma- 
lies —adj *^id of such an anom- 
aly or gradient, e g residual 
gravity 

residual clay Oay material formed 
in place by the weathering of 
rock, denved eilher from the 
chemical decay of feldspar and 
other rock minerals or from the 
removal of nonclay-muieral con- 
sotuents by solution from a day- 



bearing rock (such as an argilla- 
ceous limestoocX 

residaal gravity The portion of a 
gravity effect remaining after 
remo^ of the gross **regionar* 
effects; usually the reladvdy 
smail or local anomaly compo- 
nents of the total or observed 
gravity held. 

rfsidital liquid The stiU-molten 
part of a magma that mnams in 
th^ magma chamber after some 
crystallization has taken place, 
dunng a series of differenoaiions 
Syn: residual magma; rest mag- 
ma, ichor. 

residual magma residual liquid 
residual migBelism The portion of 
a magnetic effect remaining after 
removal of the gross “regional” 
effects; usually the rdaOvely 
small or local anomaly compo- 
nents of the total or observed 
magnetic held. 

residual soil Soil formed in place 
by the decomposition of rocks 
like those on which it lies, 
resilience (re-sii'-i-ence) The abili- 
ty of a matenal to store the energy 
of elastic strain. This ability is 
measured in terms of energy per 
unit i^olume. 

resin Any of various hard, bnttle, 
transparent or translucent sub- 
stances formed esp. in plant secre- 
tions and obtained as exudates of 
feoent or fossil origin by the con- 
densatioo of fluids on the loss of 
volatile oila. Rerins are ydlowisb 
to brown* with a characteristic 
lusten they are fusible and flam- 
nahlai are loloble in ether and 
other organic solvents but not in 


water. See also: amber. 

resinons luster (res'-in-ous) The 
luster on the fractured suifaoes of 
oettain minerals (such as opal, 
sulfur, amber, and sphalerite) and 
rocks (such as pitchstone) that 
resembles the appearance of resin. 

reditates (re-sis'-tate$) Sediments 
composed of chemically resistant 
mifkTals, enriched in weathering 
residues; e.g. highly quartzose 
sediments characteristicully rich 
al.so m zircon, ilmenilc^ rutile, 
and, more rarely, oMiterite^ 
monazzte, and gold. Cf; kydrofy- 
zates: oxidates; reduzates: empth 
rates. 

resistivity (re-sis-tiv'-i-ty) I. elec- 
trtcai resistivity. 2 thermal resie- 
tivity. 

resistivity log A well log consul- 
mg of one or more resistivity 
curves, which may be of various 
types. As a spontaneous-potential 
curve IS commonly also present, 
the term resistivity log is often 
used as a syn. of electric log. 

resisHvlty method Any electrical 
exploration method in which cur- 
rent iS introduced into the ground 
by two contact electrodes and po- 
tential differences are measured 
between two or more other eleo- 
uodes. 

resolution (res-o-lu'-timi) A meas- 
ure of the ability of geophysical 
instrunients, or ^ remote-sensing 
systems, to define closely spaced 
targets. 

resorption (re-sorp'-tion) The psr- 
dsl or oompte ro-fiisioo or aoKi- 
tioo, by sod in s msgms, of previ- 
ously fonned crystsls or minerals 
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with winch the rntgRuu owing to 
dhoages of |csi|imnin^ pri^^ 
or chonknl oompowtioii, fans 
ocMod to he in eqi^brHnn. 
we wce e (iMomc'-et) Reserm 
^us ell other minenl ikposits 
that may eventually heconie avail- 
able either known deposits 
that ait not recoverable at pres- 
ent, or unknown deposits, that 
may be inferred to exist but have 
not yet been discovered. They 
rspreKOt the mineral oidow- 
ment, global, regional, or local, 
ultimately available for man's use. 
See also. vUntified subeconomic 
memrets: hypothetical resources: 
speculatm resources. Syn: miner- 
al resources 

rM laagma residual liquid 
resurgence (re-sur'-geooe) The 
point where an underground 
stream appears at the surface to 
become a surface stream Syn 
nse; emergence: debouchure 
rtlainad water Interstitial water 
held in the soil by molecular at- 
traction against gravity, in isolat- 
ed intentioes, or as water vapor 
occupying lolerstioes from which 
water has drained, 
rctkttlate (re-tic'-u-late) 1. Said of 
a vein or lode with netlike struc- 
ture. c.g. a sfockwork. 2 Said of a 
rock texture in which crystals 
partially altered to a secondar.' 
mineral, formmg a network liu' 
encloses remnants ol the ong;-idi 
mineral. 3 Said of a netted pir- 
icm of an invcnebrate, ’'bg » 
* reticulate layer” on the surface 
' a foraminiferal test. 


grade) A type of pofymemmor- 
pkitm by wtncii mmerate of a 
kywergradearefonnedattbeex- 
penm of onoerali Ghanmtenatic of 
a higher grade* a readjnstaMnt 
necesntated by a dumge in phyw- 
cd oooditioai* e.g. iower^ of 
tempentum. Sym retrogresshe 
motamorphitm. 

fotrogradlng dhnfHUm (ret'-ro- 
grad-ing) A shoreline thnt is being 
extended landward by wave at- 
tack. Ant: prograding shoreline. 
retrogreasive mrfaninrpMini (ret- 
ro-gres'-dve) retrograde meuunor- 
phism. ♦ 

reversal (re-ver'-sal) geomqgnetit 
reversal 

reversed polarity 1. A natural 
remanent magnetizatioo opposite 
to the present ambieDi geomag- 
netic-fidd direction See also: geo- 
mogneticreversaL 2 A configura- 
tion of the earth's magnetic hdd 
with the magnetic podtive pole, 
where fidd lines leave the earth, 
located near the geographic north 
pole.-- Cf: normal polarity. 
reversed zoning inverse eoning 
reverse fault A fault along which 
the hanging wail has been raised 
rdauvely to the footwall Cf* nor- 
mal fau'i Hantal syn: thrust 
fault 

reverve-flowfkge fold A fold in 
whicb flow hom odormation has 
thKkenrd im* anttchoal crests and 
thinned the synclinal troughs, 
contrary to the noimai flew pat- 
tern of a /old 
reverse simitar fola A fold m 
which the viiaia thickened •'!» 
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and trough* the reverse the con- 
ditiOD in a amthr JbUL 
rcf oh iti oa (rev-o-lu'-tton) A term 
formerly popular among geolo- 
gists for a time of profound oroge- 
ny and other crustal movements, 
on a continentwide or even world- 
wide scale, the assumption bang 
that such revolutions produced 
abrupt changes in geogbphy, cli- 
mate, and environment llie basic 
premise of the concept is dubious, 
and the ^erm revolution is little 
used today 

reworked ^d of a sediment, fos- 
sil, rock fragment, or other geo- 
logic matenal that has been 
removed or displaced by natural 
agents from its place of ongin and 
incorporated in recognizable form 
in a younger formation, such as a 
“reworked tuff earned by flow- 
ing water and redeposited ut 
another locality 
RF representan\>^ fraction 
Rg wave A slo^v. short pent Ray 
leigh *hat travels onl) along 
a non^.>x.eanic paih llie ‘g' refers 
to the jcranitic U''^r (7 Lg ivovt 
rheid unc' id) A *ubstame 'ben ^ 
Its mtkitig poin') whu h deforms 
r»y viicous f»ow ilunne the i»mco* 
applied it an <nder of i.mg 
ml Vide it lea^i dr e i.mes ‘hal >i 
elaMK O' 'o’TDatmo niidar ila» 
con j’lion 

»he*>ifoid , to d i* h M i 

ifi fr'Xt . 

l*''< V e no ♦ » h^<i 

rhec^it»iOr ^ f ^ e t Inestn k 

ct Iht I md ^ • 

Mt 


The process by winch a rock 
becomes mobile as a result of at 
least partial fiiSKMi, commonly ac- 
companied by, if not promoted 
by. addition of new matenal by 
diffusion Cf* mohtlizatton. 
rhlxoconeretioa (rhi'-zo<on-cre'- 
tion) A small cylindneal or corn- 
eal structure in a sedimentary 
rock, usually branching or forked, 
resembling a root of a tree It may 
consist of matenal such as caliclie 
or chert 

rhodochiDsfite (rho-d^vchro -site) 
A rose-red or pink to gray rhom> 
bohedraJ mineral of the calate 
group MnCOj It is isomorphous 
with calcite and sidente, and com- 
monly contains some calcium and 
iron» It 1 $ a minor ore of man- 
ganese 

rhodolite (rho'-do-lite) A pink 
rose. Of violet garnet, intermedi- 
ate in chanicaf composition be- 
tween pvrope and alniandine It 
has a light color and a high degree 
of iransparenc v. and is used as a 
gem 

hombic dodecahedron frhoRi bi<) 
A twd’ c-sided crvstal fc»im in the 
cubic svsicrn. Ihr faces .f which 
ar^ evtual rhombs 
rhrmbic system A svti nf ttrrho 
• y\itm It IS an 'iiithsiiH 

r t hruiusc t mav be con 
li f w»th rnomh'^Mnd 
tf^mbohrJral frhom b ' he'-dia!^ 
Pertalirn^ c 0» * f m 

rhomtx‘b^iir/ 1 \ * Pertaining 
hfM i gUif M thv rnombohydral 
m 

H»,f (bohedrav packing P s 



rangement of uniform solid 
sphtfcs in a clastic sediment or 
crystal lattice, characterized by a 
unit cell of ax planes pas^ 
through eight sphere centers sit- 
uated at the comers of a r^ular 
rhombobedron. An aggregate 
with rhombohedrai packing has 
the minimum porosity t25.05%) 
that can be produced without dis- 
tortion of the grains. Cf; cuMc 
packing. See also: close packing; 
open packing. 

rhombohedrai system A division 
of the hexagonal ^(em in which 
the unit cdi is a rhombohedron. 
rhombobedron (rhom-bo-he'- 
dron)A crystal form in the hexag- 
onal system bounded by six 
faces of rhombic outline, 
rhomb spar Mineral dolomite in 
rhombobedral crystals, 
rhyolite (rhy'-o-lite) A group of 
extrusive igneous rocks, typically 
porphyntic and commonly exhib- 
itmg flow texture, with pheno- 
crysts of quartz and alkali feld- 
spar to a glassy to cryptocrystal- 
hne groundmass; also, any rock in 
that group, the extrusive equiva- 
lent of granite. Etymol: Greek 
rhyiy, from rhyoK "stream of 
lava". Cf: quartz porphyry. 
rhythmic sedimentatioo trhyth'- 
mic) The repetition, through a 
sedimentary succession, of a se- 
quence of two or more rock units 
10 a particular order and indicat- 
ing a frequent and predicubic 
recurrence of the same sequence 
of conditions. It may involve only 
two componentt (such as in- 
terbedded laininaf of silt and 


day), broad dianges in sediment 
character spanning units op to 
hundreds of meters thick, or any 
sequence intemiediate between 
th^ two extremes. Syn: 
sedimentation. 

rhyUmiite (rhyth'-mite) An in- 
dividual unit of a rhythmic 
succession or of beds developed 
by rhythmic sedimentation; e g. a 
cyclothem. 

ria 1. Any long, narrow arm of the 
sea whose depth and width gradu- 
ally diminish inland, produced by 
drowning due to submergence of 
the lower part of a river valley or 
an estuary; it is ghorter and shal- 
lower than a £ 0 ^ 2. Any broad 
or estuarine river mouth, includ- 
ing a fjord, not necessarily pro- 
duced by partial submergence of 
an open valley. — See also* erm- 
ary. Etymol’ Spanish no. from 
na “nver". 

ribl A layer or dike of rock form- 
ing a small ridge on a $teq> moun- 
tainside. 2. An eJoQgat^ pillai 
left in a mine for support. 3. A 
radial or transverse fold on a fos- 
sil shell, e.g. a raised ndge cm the 
coiled conch of an amnioncad or 
nautiloid. 

ribbon 1. One of a set of parallel 
bands or streaks in a mineral or 
rock, e.g. slate ribbon. 2 Said of 
a vein having alternating streaks 
of ore with gingue or country 
rock, or simply of varicolored ore 
minerals. Of: coontail on, 
ribbiM dfagrim A geologic cross 
section drawn in perspective and 
joining control poinU along a 
sinuous course. 
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lift 


rfblNm ipjectioii A tongiid^ 

OU8 iatnniOQ along the deavige 
planes of a folialed rock. 
riMioi rock A rock characterized 
by a siicoessioo of thin layers of 
diflenog composition or cdor. 
e.g. a vdn with narrow quartz 
bands separa t ed by stripes of al- 
tered wall fx)ck. 

Richter scale (Rkh'-ter) A 
numerical scale of earthquake 
magnitudCt devised in 1435 by the 
seismologist C F. Richter. Very 
small earthquakes, or xnicroearth- 
quakes, can have negative magni* 
tude values. In theory there is no 
upper limit to the magnitude of an 
earthquake, but the strength of 
earth materials produces an actu- 
al upper limit of slightly less than 
9 . 

ridge 1. A general term for a Umg 
narrow devatton, usually sharp- 
crested and with steep sides 2. 
beach ridge 3. An irregular wall 
of broken floating ke, buc'ded 
upward by wind or current pres- 
sure. 4. An doogaie, steep-sided 
elevation of the ocean floor, hav- 
ing rough topography. S An ele- 
vated body pmt of an animal, pro- 
jecting from a surface, e.g. a 
transverse ridge on a crinoid. 
lidgMttd-valley topography A 
land surface characterized by a 
dose saecesnon of paralld ridges 
and valleys, and resulting from 
the diffenential erodon of highly 
folded strata of varying redst- 
anoea. Type regkn: Ridge and 
VaBey pioviooe in the Appd^^ 
an hAoiiotaiiis, lying to the wed of 
the Bhie Ridge. 


riebe cl dte (rie -beck-ite [ree'-beck- 
itep A bhie or black mooocliiiic 
mineral of the amphibole groups 
Na2QRe,Mg)5Sig02jKOH)2. It oc- 
curs as a primaiy constituent in 
some add or sodium-rich igneous 
rocks. See also: crocidoUte. 
Rieckds principle The statement 
in thermodynamics that sdutioa 
of a mmcral tends to occur mod 
readily at points where external 
pressure is greatest, and that crys- 
tallization occurs most readily at 
points where external pressure is 
least. It is apphed to recfystalliza- 
don in metainorphic ro^s with 
attendant change m mineral 
shapes. 

riffle 1. An expanse of shallow bo4- 
tom extending across a stream 
bed, over which the water flows 
swiftly with a wavy surface owing 
to submerged obstructions; a 
shallow rapids of comparatively 
bttle fall. 2. A groove in the bot- 
tom of an mclined trough or 
sluice, for trapping gold or other 
heavy minerals contained in sand 
O' gravd. 

lilt 1. A long, narrow continental 
trough bounded by normal faults; 
a graben dt regional extent, often 
associated with volcantsm. 2. A 
belt of strike-dip faulting of re- 
gionaJ extent. 3. A narrow deft, 
fissure, or cither opening in rock, 
icade by cracking or splitting. 4. 
A quarrymen^s term for a direo- 
tioo of parting in a massve rock, 
e.g. granite, at appronmatdy 
light angles to the giwh. 5. A 
narrow, high passage in a cave, 
the shiqie of which is controlled 



by a joint, fault, or bedding plane. 
6. A shallow or rocky place to a 
stream. 

rift crongli rift valley. 
lift filley 1 A valley that has 
developed along a tectonic rift 
Syn: rift trough. 2. The deep otsh 
tral deft in the crest of the mid- 
oceanic ridge Syn: nud-ocean 
rift 

rig drilling rig, 

rigbl-haaded arparatloB nght lat 
era! separatum. 

righl-lalaral faalt A fault on which 
the displacement is right lateral 
separation. Syn' dextral fault 
riglMaleral separation Displace- 
ment along a fault such that, in 
plan view, the side opposite the 
observer appears displaced to the 
nght. Of: kfl-lateral separatum. 
Syn: nghi-handed xparution. 
rigidity (n-gid'-i-ty) The property 
of a material to resist applied 
stress that would tend to distort 
It A fluid has zero ngidity 
rigidity modulus modulus of ngtdt- 
ty 

rilic One of several irenchhke val- 
leys, up to several hundred km 
long and 1-2 km wide, on the 
inooii*s surface Rilles may be ex- 
tremelv irregular, with meander- 
ing courses (**siiiuous rilles'*), or 
they may be datively straight 
C^oftnal lilies"); they have rda- 
tivdy steep walls and usually flat 
bottoms Rilks are essentially 
youthful features and apparently 
represent fracture systexus ongi- 
nating in brittle material. 
riUeanlala (ril'^fen-aUsn) Tiny so- 
lution grooves, of about one nulK- 


meter or ^ in width, formed on 
the surface of a soluble rock. Ety- 
mol: German, **rilled rock", 
rill mark A small groove, furrow, 
or channd in beach sand made by 
water flowing down the surfeoe 
after a wave breaks, 
rim 1. rimrocL 2. A ridge of 
morainal material surrounding a 
** central dcpressioo. 3. A reaction 
rim or corona. 4. One of the 
paired boom of the anal skeletoa 
that hdps support the body wall 
m bony fishes and tetimpo^. 
rinrock 1. An outcrop of a hori- 
zontal layer of resistant rock, 
such as a lava flow, at the edge of 
a plateau or mesa; it generally 
forms a diff or ledge. Also, the 
cliff or ledge so formed Syn; run. 
2. The bedrock forming or nsing 
above the margifi of a placer 
deposit. 

rim ayndine In salt tectonics, a 
depressioo that develops around a 
salt dome, as the salt in tlayuDdcr- 
lying strata is displaced toward 
the dome. ' 

ring dike A dike that is arcuate or 
roughly ciijcular in plan and is 
vertical or inclined away from the 
axis of the arc. Ring dikes are 
commonly associated with cone 
sheets. 

ring fault A steep-sided fault pat- 
tern that is cylindrical in outitoe 
and is associated With cauldron 
subsidence. 

rint-frncturg aliiptog Largewc^ 
magmatksfopmg aniocMited with 
cauldron subridenoe. 
rip A turbulent agitation of water, 
gencnlly caused in the sea by the 



ineetms of wster ciirfefif!i or tte 
inttorictioD of eorrents and wa¥eB. 
Cf: tpaurmu, 

riiNVtai (ri-pir'4^) Pert^^ 

or sitoitod on the bonk of a 
of water, cap. of a rivet. 
rtfMriaa water loai Evapotranepl- 
ratkm in tbe atraaiii*bed zon^ the 
difleraoe be twee n the aaMMmt of 
water feedmg into a etrewm from 
tbe water ttble and the amonat of 
water fxmiig the gaging stations 
during periods when stream flow 
is not affected by storm runoff, 
rip ourrent A. strong, narrow cur- 
rent. of abort duimtion and high 
vdociiy. flowing seaward through 
the breaker zone as a visible band 
of agitated water retaming to tbe 
sea alter being piled up on the 
iifaore by incoming waves and 
wind. It consists of a feeder cur- 
rent, a neck, and a head, Ct: un- 
dertow. Often miscalled a rip 
tide. 

ripple Biark 1 Small-scale subpar- 
alld ridges and troughs forniw:* m 
loose sand by wind, water cur- 
rents. or wavtss; alsOi such forms 
preserved in consolidated rock. 
Sec also: current rippie mark os- 
cillation ripple mark, 1. A oomi- 
gation on a snow surfiMe, pro- 
duced by wind. 

riprap Large fragments of broken 
rock, thrown together imgulaiiy 
(as offshore or on a soft bottom) 
or flttcd together (te on the down- 
stream face of a dam). Itspurpoee 
is to pievient erosioD by waves or 
currents and t h erthy preserve a 
surface, slope, or uaderiying 
stiwctnee^ is used te inipl^ 


chawnfls. river-impravefnent 
works, spitiwsys at danwt and sea 
watts tar shore protection, 
rip tide A term used improperly as 
asyQ.ot ripeurrent l^usageis 
cironeous because a rip current 
has no relatioo to the tide, 
riae A broad, elongate, smooth ele- 
vadoo of the ocean floor. Syn; 
swell 

rieer The vertical or steeply slop- 
ing surface of one of a series of 
natural steplike landforms. as 
those of a glacial stairway or of 
successive stream terraces. Cf; 
tread. 

Rim The third of four daasical gla- 
cial stages of the Pleistooene of 
Europe, above the Mindd and be- 
low tbe Wiirm. 

river bar A ridge-like accumula- 
tion of alluvium in tbe channel, 
along the banks, or at the ruouth. 
of a river. It is commonly emer- 
gent at low water and constitutes 
a navigational obstruction, 
river basin The entire area.i^ned 
a nver and its tributarite. Cf: 
drainage basin. 

river bottom Tbe alluvial land 
along a river 

river flat Tbe alluvial plain adja- 
cent to a nver; a bottom, 
river p eh M s ptewphate A term 
used in Florid lor a transported, 
dark variety of pebble phosphate 
obtained from bars and flood 
plains of rivers. Cf: Umd-pebble 
pkmphata 

river system A river teid all of iu 
tribotarica. 
river terr ace stream 
mad msSai Crushed all^-dMled 
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rock flow 


stone used in the foundation or 
'*bose course*' of paved highways, 
roche flMNitoiui6e (roche mou*ton- 
d6c' [rosh moo-to*na/]) A gla- 
ciaUy sculptured knob of bed* 
rock, with its long axis oriented 
in the direction of ice movement, 
an upstream (stoss) side that is 
gently inclined, roundedt and 
striated, and a downstream (lee) 
side that is steep, rough, and 
hackly. PI: roches mmitonnee^ 
Syn. sheapback rock. 
rock I An aggregate of one or 
more minerals, e,g. granite, shale, 
marble; or a body of undifferen- 
tiated mineral matter, e.g. obsidi' 
an, or of Golid organic material, 
e.g. coal. 2. Any prominent peak, 
cliff, or promontory, usually bare, 
when considered as. a maSk, c g^ 
the Rock of Gibraltar. 3. A rocky 
mass lying at or near the surface 
of a body of water, or along a 
jagged coastline, esp. where dan- 
gerous to shipping. 4. A slang 
term for a gem or diamond, 
rock association A group of igne- 
ous rocks within a petrographic 
province that are related chemi- 
cally and petrographically, gener- 
ally in a systematic manner such 
that chemical data for the rocks 
plot as smooth curves on varia- 
tion diagrams. Syu: kindred; as- 
sociation. 

rock boHing A method of securing 
or strengthening rocks in mine 
workings, tuoDcIs, or rock abut- 
ments by inaerting and fumly an- 
dioring rock bolts in pfcdrilled 
holes that range in lei^ from 
less than one meter to about 12m. 


A device on the leading end ex- 
pands adien the bolts are tight- 
ened. 

rock hvat A sudden and often vio- 
lent breaking of a mass of rock 
fr<Mn the walls of a tunnel, mine, 
or deep quarry, caused by the re* 
lease accumulated strain ener- 
gy. It may result in closure of a 
mine opening, or projection of 
broken rock into it, sccompanted 
by ground tremors, rockfal^ and 
air concussions, 
rock crystal guarn crystal 
rock cycle A sequence of events 
involving the formation, altera- 
t! 0 *i, destruction, and rtformaiion 
of rocks as a result of such pf(H> 
esses as magmatism, erosion, 
transportation, deposition, lithih- 
catiou, and metamorphisir, 
rock-defended terrace I A river 
terrace protected fnan later un- 
dermining by a projecting ledge 
or outcrop of resistant rock at its 
base. 2. A marine terrace protect- 
ed from wave erosion by a mass of 
resistant rock at the base of the 
wave<ut diff in the overlying 
coastal-plain sednricnts. 
rock dniBslhi A hill having the 
form of a drumlin but consisting 
of bedrock veneered with ttii. 
rockfaU I. The reiattvely free fall- 
ing of a newly detached segment 
of bedrock of any stae from a diff . 
steep slope, cave, or arch. Cf: 
stunstrom. Z The mass of rock 
imnnng in or oKwnd by a rockfall; 
a mass of fallai rocks, 
rock flaw fiMly ground rodt par- 
ticks. ek e fl y sat aae, renilting 
from gkdai a bn mo o . Cf : gSociai 
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milk 

ndk4ormiBg Said of thoie niiiier* 
ais that enter into the oompoii* 
tkiD of rocks, and detamnoe their 
classification. The more impor- 
tant rock-forming minerals in- 
clude quartz, iddspafs, inicas» 
ampbiboles, pyroxenes, ohvine^ 
calctte, and d^omite 
rock glaeier A mass of angular 
boulders and finer material, with 
interstitial ice or an ke core It 
occurs ID high mountams in a per- 
mafrost area, and is derived from 
a arque wall or other steep cliff. 
Rock glaaers luive the general ap- 
pearance and slow movement of 
small valley glaciers, 
rock bound An amateur mineralo- 
gist. 

rock mantle mgoiitk 
rock pediment A pedinwnf devel- 
oped on a bedrodL surface 
rock preasure I llie pressure ex- 
erted by surrounding solids on 
the support system of under- 
ground openings, including tbst 
caused by the weight of the over- 
lying material, residual unrelieved 
stresses, and pressures sssocisted 
with swelling days 2. The com- 
pressive stress within the sohd 
body of underground geologic 
material. 3. geosuutie prmm 
rock salt 1. Coarsely cvys^hiie 
halUe oocurring as a massive or 
gianaiar aggregate, and cottStftttU 
ing a neatly pure seettmentary 
rock that may ooenr in domes or 
plop or as extensive beds mull- 
ing Inn en^iarmkm of saline wa^ 
ter. 2. Aitilkaaily pnfiarpdsilthi 
the form of hnie q y s i ab or 


rock aarfes ignecnuhrock serm, 
mrididt 1. The downward and 
usuatty rapid movemeat of newly 
detached segments of bedrock. 
Hiding on a surface of bedding, 
joidtiiig, or fhultiag. The moving 
mass ososlly breaks up into many 
small unitt. Rockshdes occur in 
high oioiintam ranges, as the Alps 
or Canadian Rockies. 2i The mass 
of rock moving in or moved by a 
rockilide. 

miMeratIgraphfe unit lithostrath 
grqpkic umt 

nMli atream Nock urtam, 
roek terrace A stream terrace pro- 
duced on the Side of a vaUcy by 
eroskm m horizentd beds of une- 
qual resistance, composed of 
strong bedrock that is worn bade 
less rapidly than the weaker beds 
above and fodfiw. Syn: cm .vr- 
roce 

rock nnit lithostratigraphic unit 
rock waste debrU 
rock wool minemi wool 
rod I. A rodlike or dooptod sedi- 
n«entary partide. 2. A graduated 
or pole, used as a target in 
surveying; specif, a level rod. 3. A 
unit N length equal to 14.5 feet, 
or 5.029 meters. 

roddkag stnicture In metamorphic 
rocks, a linear stnicture in which 
the stronger parts, such as vein 
quartz or quartz pdbbles, have 
been shaped into parallel rods. 
Sfo: mullion structure 
ndi I. An donpte protrusion of 
shals. riltstone, or sandstone from 
the roof or floor into a coal seam, 
a: tmdnek 2. A roHombidbt. 
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3. A primary aedimeotary atruD> 
iHaa prodnoad by n i b aquBOua 
rtmnpb e.g. a fkm roil 
raB fciflmi atabodly A foli <me bo dp 
bomidad on the ooncave tide by 
oaddiaBd altered rock typically 
hematite or hinooite* 
aad on the oonvei side by ida- 
ttady reduced altered rock typi- 
cally cootaiiiiiig pyrite and oq^^ 
fe matter. 

foB a wb e d y A uranium and/or 
vMiadfum orebody in a aandHooe 
lens or layer, which cutt across 
bedding in sharply curvmg forms, 
commonly Oahaped or S-shaped 
m cross section. Two types can be 
distinguiahed. Roil orebodks of 
the Colorado Plateau type have 
thdr loogest dtmensioD para^ 
the aies of buried sandstCKie 
lenses representing former stream 
cbannds, and are surrounded by 
a wide halo of teduoed rock. 
Crebodies of the Wyonung type 
are crcscent-shaped in cross seo^ 
tion and typically form in rela- 
tively thick, tabular, or doogate 
sandstone bodies, between mud- 
stone layers. See also: foil-fhmi 
ortbotfy. Syn: roiL 
roBovsr A feature of tome Gulf 
Coast growth fimiu, in which the 
beds the downthrowo blodL 
dtp toward the fault surfaoe in an 
orteUtioQ opposite to that pro- 
dooed by drag. 

ml 1. The rock lying above a coal 
bed, dr the hark shove an oea- 
body. 1 The ooantry rock border- 
ia^ the upper surface of an igaw 
ous Intrusion. 

rsaf ionndtring The noMapWi 


nxics fato an nnderlying reservoir 
of magma. 

met pendant A downsraid ptojeo- 
don of country rock into an igne- 
ous intrusion. Of; ctipokL Syn: 

ptttdiuU» 

imdmkAshaleorotlierhilpcrvi- 
ons rock that acts as a barrier to 
the moveoMnl of oil or gm; it 
overlies a itaervoir rock to form a 
trap. 

raom amt pfflsr 1. Said of a system 
of minfaig in whiefa the ore ts 
mined in rooms separated by pil- 
lars of undisturbed rock left for 
roof support 2. Ssid of a coral- 
reef structure characterized by in- 
terconnected and »roofod-over 
surge channels or caverns, 
foat 1. Acoorduig to the Airy 
hypothesis, the downward exten- 
smo of lower-density crustal 
materia! as isostalic oompensa- 
tkn for its greater mass and topo- 
graphic efovation. 2. The basal 
pi^ of a fold nappe that sms 
origmaUy linked to its source or 
fooraofie 3.Theh0rmm ofanore 
deposit, or the conduit leading up 
throng the basement rocks to an 
oredepomt 

imd SIMM 1 . The aonroe or origmal 
attachment of the root of a nappe. 
2. That lone in the cnist him 
sdudh thrust faults emerge, 
lupy hm pohsakoa 
laas dfagram A chcnlar or seoucii^ 
Gular graph indicatmg mhiea m 
several dhuctfona of bearing, ooB- 
datftng of ifaBaiiag rays drawn 
propQctkmid in length to the val- 
iie» CLg. for wind esmnia or Joint 


of 
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rose qamta Quartz with a rota* 
pink color, used as a gem CM* as ao 

raaetta (roaetteO 1. A radiaily 
symmatrioaL sand-ltUed cryHal- 
line aggregate or cluster with a 
fancied leaemblanoe to a rose, 
formed m sedimentary rocks by 
barite, marcasite, or pyrite. 2. 
Any of varmis radial, flower* 
shaped plales in in wtdMrale am* 
mala, e-g. a basal pteie m some 
freeawimning ciiooids. 
rosin Jock (ros'-tn) A yellow vane- 
cy of sphalerite. 

roain tin A reddisb or ydlowisb 
variety of casiilerite. 

RosM^hcal acate Oiie of the eartb- 
qiudke intensity scalei^ dcviaed m 
im It has been replaced by the 
modtfkd MeroaUi teak. Cf: 
Rkhier scale. 

rotary MMng (ro*-ta-ry) The chief 
iDctM €4 driilittg deep wells, esp. 
for oil and gas. A hprd-toothed 
drill bit at the bottom of a rout 
iog drill pipe gnnds a bole in the 
rock. Lubricatioo and ooohng are 
provided by oootinuooaly dr* 
cttlatiag drtliing mud, which also 
bfingi the wdl cuttings to the sur* 
fme. CF: caMa took 
totarf tadt matkmal fomh. 
fwinry- table In rotary drilling, a 
power-diiven cucuiar platfonn 
Qo the derrick floor that rotates 
the kdk drill and driUbit 
It is sciiii gH m es used as the aero- 
depth r efere n ce lor downhole 
m e aa n wiw s nt i Abbiev; RT 



torted by a subsequent or cross 
fold. 

rolaCIOBal fanit (ro-ta^-tioiHd) A 
fault on which rotatioiial move- 
ment is exhibited; a partial syn. of 
hinge /auk Cf: sdsaor fault 
potartoaal flow Turbulent flow in- 
volving all parts of a moving liq- 
uid. 

r o tat iona l landslide A slide in 
wlucfa shearing takes place on a 
wdl defined, curved suirfhoe, con- 
cave upward, produdng a back- 
ward rotation in the displaoed 
mass. See also : Tbmo bkcL 
f om ttoa B l mofsawwt Apparni 
foult-blodc dispiaoemenl in which 
Che blocks bave rotated relative to 
one another, so that aligDincnt of 
formerly parallel features is dis- 
turbed. Cl: tfunskikmal mow- 
meat 'See slab, fotatkmal fault 
rotaflonal strafai Strain in which 
the onentaiioo of the prindpal 
axes of strain is different before 
anO after defonnaooii. OF: irrota" 
lional strain. 
rotaflonal wave 5 wave, 
rotalk-o axis (ro-u'-non) axis of 
symmetry, 

rounded Said of a sedhDcsitary par- 
ticle whose original edges and 
comers have been smoothed off 
and whose ongmal faces are al- 
most complecdy removed by 
abrasiQo. The original shape, 
however, is still feaddy apparent 
Also, said of the nmndmss class 
cont aini ng rounded particles. Not 
to be mftisod with sphericity. 
iwuniusm The degree of ahcaiioo 
^ of 4 dascic particle, as shown by 
the sharpness of iu edges and oor- 
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nen. The vehie It ooovenkndy 
computad from a projectkm or 
cross seetkm; thus, roandiiess 
may be defined as the ratio of Che 
average radf os of curvature of die 
com er s of the particle image to 
the radius of die maximum in- 
scribed circle. A perfecdy louud- 
ed particle (such as a sphere) has 
a rouudoess value of 1.0. The 
farm should not be coofused a4th 
Mpknidty : a nearly spherical pii> 
tick may have sharp conmrs and 
be angidar, wfaile a flat pebble 
may be well-rounded. Cf: fku- 
not. See alao: angularity: rounds 
ness ciast 

r ound ness dnas An arbitrarily de- 
fined range of roundneas values 
for tbe dassification of aedhnen- 
tary particles: anguksK Juhoitgir- 
hr, subrounded nmndedL and 
weU-nmnded A sixtb class, mry 
angular, may be lecogniaed. 
luyal agM Cray-al) A mottled 
variety of obsidian, 
royalty (roy^-al-ty) The landowii- 
er *s share id the value of mineiali 
produced on a p ro p erty, free of 
expenses of developoieot and pro* 
diictkm; commonly a fracdcnal 
share of the current market value 
(oil sad ips) or a fixed amouBl per 
too (tmBdngX 
ST rounysabh 

nriUda 1. A locee mass of angular 
rock fragaieats, oommoiiiy over- 
lying oat cr opping rock; the mi- 
consoliclaSBd equivstat of a 
bmoda, Ck nUus, 2. Looicw if^ 
re^to pieces of ardfidslly bn^ 
ken stone as It comes Cram dm 
quarry. 


idbsSSa Cnt'-beMit^ A pale rose- 
red to deep niby-red transparent 
IMuan variety of tournislm 




Cns-bid'4-inMrtroo'-tra 
niinatkm of an age for a nuneral 
or rock in years based on the ratio 
of radiogenic stronthnn-87 to 
rubidtum-87 and theSnowu radio- 


active decay rateof ruIndium-S?. 
If ratios are measured for more 
chan one phase of a single rock, or 
for a number of ralaicd rocks that 
differ in nibidhim content, an no- 
chron may be drawn, 
ruby The red vanety of oorunduro . 
oootatninf smut amounts of 
cbroomim, used as a gemstone 
and the birthstone for July Cf* 
sapphire 

wdiy slivsr A red silver-sulfide 
minend; specif. **dark ruby stiver*’ 
or pyrargyiitesnd *1isfat ruby sil- 
vei^ or proustite. 
rudacasus (ru-da'-oeous) Said of a 
aedimentary rook composed of a 
ngniilcaat amount of fragments 
ooaiasr than sand g;rain8; pcrtaiD- 
ingtoa mdde Also tsidof the 
text ur e of sudi a rock. 
iwMs (ni^'ditd A general name 
used for sedunen- 


tuy rack, ccmpoie d of ronndal 
or anpilu bagiMt* ooaner tban 
md pebWo. oobbio. 

botiden, or or nibbk^ 
oonglaaienta. braocia. aad ai- 
eindita The tma ia eqamlat to 
the QraAHkrbwd tcna. patpUit. 
Btjmik Latte radka -ddxte 
rabbkr. See alio: htUv araUta 
lapti Coaiwlsr wria- 


coral 
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kled» uneven, rough, 
nigooe coral Any zoontharian be- 
longing totheorder Rugoaa«char* 
actenzed by calcareous corailites 
that may be solitary and cone- 
shaped or cylindncal, curved or 
^ncct, compound and branching 
oi massiye* Range, Ordovkaan to 
Penman. 

rule of V’s The outcrop of a torma- 
tton that crosses a valley forms an 
acute anide (a V) that p<^ts in 
the direction in which the forma- 
tion lies underneath the stream. 
The V points upstream where the 
outcrops of horizontal beds paral- 
lel the topographic contours, 
where the dip upstream, or 
where the beds dip downstream at 
a smaller angle than the stream 
gradient; the V points down- 
stream where the b^ dip down- 
stream at a larger angle than the 
stream gradient. 

run 1. A branching or fingerlike 
extension of the feeder of an igne- 
ous intrusion. Runs typM^y 
spread laterally at several strati- 
graphic levels. 2. A flat irregular 
ribbonlike orebody following the 
stratification of the host rock. 3. 
A brook or a small creek 


ninning fftwnd 1. In mining, inoev 
herent earth, soil, or roch that will 
not stand, esp. when wet, and that 
tends to flow into raine workings. 
2. A tunnebiian's tenn for soil 
that runs into a tunnel on removal 
of roof or side support; for exam- 
ple, dry oohesioiilw sand, 
ranoff That part of the precipita- 
tion appearing in surface streams. 
See al^: direct runoff. 

rnn-of-raliie Said of ore in its natu- 
ral. unprocessed state; pertaining 
to ore just as it is minedL' 
rupture fracture. 

rutilated quartz (ru'-ti-lat'-ed) 
Quartz characterized by the pres- 
ence of enclosed needkJike crys- 
tals of rutile. See also: sagenite. 
rutile (ru'-tile) A reddish-brown 
tetragonal minaul: Ti 02 . It is tii- 
morphous with anataseandbrook- 
ite, and often contains a little 
iron. Runle forms prismatic crys- 
tals IQ othei imnerals (esp. 
quartz); it occurs as a primary 
mineral in some add igneous 
rocf s, in mctamorphic rocks, and 
as *^^dual grains m beach sands 
It is an oie of titanium. 

R wave Rayleigh wave 



442 


s 

sahklui (sab'-kha) 1. A supratidal 
cnvircmmeDt of tedune&Utiofi, 
foniied under and to aenuand 
conditions on restricted coastal 
plains just above normal bigh- 
tide level It is gradational be> 
tween the land surface and the in- 
tertidal environment Sabkhasare 
characterized by evaponte-salt. 
tidal-flood, and eolian deposits, 
and are found on many modem 
coastlines, e g Persian Gulf, Gulf 
of California. 2 In the rock rec- 
ord, a sabkha facies may be in- 
dicated by evapontes. absence of 
fossils, thin flat-pebble conglom- 
erates. strofnatditfc lamuiae, 
mud cracks, and dolomitization 
The sabkha environment may 
have been significant in the for- 
mation of certain peti oleum and 
sulfide-mineral deposits — Ety- 
mol Aiabic Also spdled sebkha 
saccharokdsJ (sac-c ha-roi -dal) 

Having a gianular t^%tare rcsem- 
blmg that nr loaf ^ugai , said of ib*‘ 
texture cf aplite an ! of some 
sandvioiies and marb’e^ Syn n# 

rrtie 

saddle \ A \o^ Oixni 'v the wre^t 
line ffi dz. nk^nor v ixrlweer 
ihe ' f 'ticauis * ving in 

upn»<ue it be 

b i\v.\ nd ^ ihhny 

dk* in ^ V 2 \ 

pon t iir sag a I ^ / the surface v 
x'tr a«ial trtTj I of an iniicKne ' 

A” tVf ^ ^ ,u t int « a 

f\h 1 t * 


directed forward toward the aper- 
mre: Aot UuL 4 JodU/e 
saMe Mi A type ol fold that has 
an additiooal flesure near its 
crest, at ri^t an^ to that of the 
pamt foM and of much larger 
radius. 

saMte reel A mineral deport as- 
sociated with the crest of an anti- 
clinal fold and following the bed- 
ding planes, usually found in ver- 
ticai succession, esp the gold- 
beanng quartz veins of Australia 
Syn saddle 

titealte (sag'-e-nite (saj*-e-nite]) I 
A variety of rutile that occurs in 
groups of nMldike crystals 
crossing at 60 degrees, oftra en- 
closed m quartz or other mmer- 
ais See also yenus hair 2 A 
crystal of sagenite Alsq, a similai 
crystal of tourmaline, goethite. 
actinolite, or other minerals pene- 
trating quartz 3 Sagennic 
quartz, esp rutilated quartz . — 
Eiymol Latin ui^ena, ''large 
flslung net” 

sagittal (sag' it-ul) Pertaining to 
or situated in the mediar* antenor- 
postenor plane of a body h ivicg 
blister^’ symmetry, oi in ariy 
plane parallel thereto, e g a ''sag 
ittal plane” dividing »» tnlobuj* 
into two similar haives 
sagiltate (sag' it-tate) I *ke an a* 
rowbead r form inai’gnlar v tfi 
basal lobe* rointing dovrn 
f\r n 

suUk 

sag pond A ‘^-nall U ^ , 

(I, iti r i #' 'p 'r 
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pounded dnunafe; specif, one of 
many ponds sod snail lakes 
along the San Andreas Fault in 
Cshfonna. 

•aiada (n-la'-da) A tcnn used in 
the southwestern U.S. for a salt* 
covered plain where a lake has 
evaporated. Etymol: ^ttnislu 
fenunme of joloda *^ted« 
salty**. See also: phya. 
salar (sa-lar*) A term used in the 
80 uthwesteniU.S.and m iheCSnl- 
can nitrate fields for a salt fiat, or 
for a salt-eocnisted depression 
that may represent the basin of a 
salt lake. Etymol. Spanish, “to 
salt**. PI: salam: saktn. Sec also: 
phya. 

mUh (sal'-ic) A mnemoinc term 
derived from V* for saiica and 
“al** for alumina and applied to 
the group of standard normative 
minerals in which one or both of 
these demeou are present tn large 
amount, including quart., tbe 
feldspars and tbc fddspatboids. 
Cf. >m*c; mafic, fchtc. 
salieat tsa*-li^t) adj Projecting 
upward or outward, as a promon- 
tory on a coast.— n. \. That pan 
of an orogenic belt in whicn the 
axial itacea of the folds are convex 
toward the outer edge of the fold- 
ed bell Am rec*^ 2. A land- 
form that extends outward from 
its surroundings, eg a spur 
the 'odft fit a utoursuic Ajr wrj. 
trunL 

sulina (sa-li‘*na< I A pSs.e uoeie 
cr>&utlliue salt oeposit^ are kw i. 
such as a <i^alada oi a saii-ercrust- 
ed pla)fa 2 A body of j-i-mt 
Ut, such oJ, H salt ir .nr .c* 


or a playa lake 3. aUtmarsk — 
Etymol: Spai^, “salt pit, aak 
mine**. Angbcmed equivalent: » 
Una 

Mlhw (sa'-Une) n. 1. A natural 
deposit of halite or of any soluble 
salt; eg. an eviponte Often used 
in the plural. 2. An anglicized 
formof ja/Ma .3. A spring of salt 
water. 4. A term used al^ the 
coast of Louisiana for a body of 
water behind a barrier island.— 
adj. 1. Salty; oontaming sodium 
chloride eg. seawater. 2. Havmg 
a salinity greater than that of 
seawater, as in a hrina 3. kypemh 
Una 4. Said of a taste resembling 
that of common fait, cap. in de- 
scribing the properties of a miner- 
al. 

lalinity (sa-lin*-i-ty) Tbc total 
quanoty of dtssoived salts m 
seswatet, measured by weight in 
parts per thousand, when all the 
carbonate has been oooverted to 
oxide ail the bromide and iodide 
to chlonde aud all the organic 
matter has been completely oxi- 
dized Sahmty is usually comput- 
ed from some other factor. su<^ as 
dJonnjly. It may also be defined 
in terms of decirica) conductivity 
1 dative to normal seawater 
salinity ctirreiit A density current 
m the ocean, the now oi which is 
Cauvsd. txMJ^ro^lcd, or nauiiairieo 
♦“‘y IS rHaiwd: {treater denwiy 
aue lo c'^esstve 

salt n A aJ tcrcj hw naturaif> 
occurrmg .amun) chiondc, NaQ. 
*ivn co.^mon ja/<L 

MMt < *>r>uunuig^; or sail 
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valuable ore in the ground or in a 
mine, in order to give a false im- 
pression of the richness of the 
property. 

siut anticline A diapinc or pieroo- 
meat structure. Iil» a salt thme 
except that the salt core is linear 
ratb^ than equidimensional. e.g. 
the salt anticlines in the Paradox 
basin of the central Colorado Pla- 
teau. 

saltatioa (sal-ta'*tion) 1 Sediment 
rran&port in which particles are 
moved forward in a senes of short 
leaps or bounces, e.g. sand grains 
bounding downstream in a cur- 
rent not turbulent enough to re- 
tain them in suspension. It is in- 
termediate between suspension 
and traction. Etymol: Lstin sal* 
tare, ”tojump** 2 Sudden evolu- 
tion of a new type 'of organism, 
derived in a single generation 
from older ones without inter- 
mediate forms. The process ap- 
pears to be almost impossible 
genetically. 

aaltitory cvoliitioR (sal -ta-to'-ry) 
The theory of evolution by salta- 
tion. 

salt dome A general term for a 
piercement structure or dtapir 
with a cdttmnar salt plug at its 
core, a cap rock of anhydrite and 
hme&tone. and upturned and 
complexly faulted seditnents next 
to the salt piug. Salt domes are 
characteristic features of the Gulf 
Coastal Plain in North America 
and the North German Plaio in 
Europe, and occur in many other 
regms* Cf: sah aaiifline. See 
also; mh mcitmia. 


salt giMkr Mass of mobile salt at 
tile earth's surface that flows 
slowly outward from a center, 
geoendly an exposed salt plug; 
known only in such an extremely 
arid region as that adjacent to the 
Persian Gulf. 

salt lake A body of water in an and 
or semiarid region, having no out- 
let to the sea, containing a high 
concentration of dissolved salts 
(principally sodium chloride). Ex- 
amples include the Great Salt 
Lake in Utah, and thr Dead Sea in 
the Near East. Sec also, alkali 
lake: hitter take 

•ah lick A place to^which animals 
(e g. deer, cattle, htaxm) go to lick 
up salt lying on the surface of the 
ground, as in an area surrounding 
a salt spring. Syn; lick 
•ah BMrah A marsh periodically 
flooded by salt water. Cf: tidal 
marsh. Sm also: low marsh: salt- 
ing; sea marsh; open cooft marsh, 
tidal-delta marsh: salt-marsh 
plain, Syn: salt 

aidt pan 1 . A small shallow depres- 
sion in which water accumulates 
and evaporates, leaving a salt 
deposit. Also, the shallow brack- 
ish water occupying a salt pan. 
Sec also: plapa. 2. A large pan for 
making sidt by evaporation, 
aaltpetar 1. Naturally occurring 
potassium nitrate; mter. 2. A gen- 
eral tenn for earthy cave depoaita 
of nitrate minerals, 

■dtptat’nie core of a salt dome. 
It tt a.ncartykgRtndinicniBanal col- 
umn. turn toSwo kUometers in 
diaoielefV'^t bag nan through 
the cndoaii^ aedmieats from a 
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mother salt bed 5 to 10 kilometers 
below. Most plugs have nearly 
vertical walls, but some overhang, 
salt prairie soda prairie. 
salt tectonics A general term for 
the study of the structure and 
mechanism of emplacement of 
salt domes and other salt-con- 
trolled structures, 
salt-water encroachment Displace- 
mcnt of fresh ground water by the 
advance of salt water due to its 
greater density, usually in coastal 
and estuanne areas but also by 
movement of bnne from beneath 
a playa lake toward wells dis- 
charging fresh water. Encroach- 
ment occurs when the total head 
of the salt water exceeds that of 
adjacent fresh water Syn* intru- 
sion. 

sample n. A representative unit of 
a rock, fluid, ore, fossil popula* 
tion, or other entity for analysis 
or display.— -V. To collect sam- 
ples 

sample iog(sam'*ple) A graphic rec- 
ord of the strata penetrated in 
drilling a well, usually in the form 
of a stnp with a standard vertical 
scale. It IS compiled by a geologist 
from microscopic examination of 
well cuttings and cores. In addi- 
tion to lithology, shown by colors 
or patterns, sample logs usually 
indicate the points at which oil, 
gas, or water was found, and the 
lengths of casing used. See also: 
^rip log; interpretive log: percent- 
age log. Syn: graphic log, 
ttad 1. A detrital particle smaller 
than a granule and larger than a 
silt grain, having a diameter in the 


range of I / 16 to 2 mm. 2. A loose 
aggregate of such particles, most 
coRunonly of quartz. 3 sand- 
stone 4 A driller's term for any 
visibly granular sediment, or for 
any fluid-productive porous sedi- 
mentary rock in a wdl. See also: 
oil sand 

sand bsr A bar or ndge of sand 
built up to or near to the surface 
of the water by currents m a nver 
or by wave action in coastal wa- 
ters 

sand crystal A large cuhedral or 
suhhedral crystal (as bante. 
gypsum, and esp calcite) loaded 
with detntal-sand inclusions (up 
to b0%|. developed by growth in 
a sandstone dunng cementation 
See also crystal sandstone 
sand dune dune, 

sand flood A vast body of sand 
moving over or borne along on a 
desert floor, as in Arabia, 
sand glacier An accumulation of 
sand that is blown up the side of 
a hill or mountain and through a 
pass or saddle, and then spread 
ou« on the opposite side to form a 
W)<fe fan-shaped plain 
sanding up Fillmg-in or choking 
with sand, as in a well that pro- 
duces sand mixed with oil and 
gas. 

sand line 1 . A mark made by gla- 
aer ice, 5-10 urn long and hne as 
a hair similar to a mark made by 
fine sandpaper 2. A wire line used 
in cable-tool drilling to raise and 
lower the bailer. 

sand pipe A tubular cavity, from a 
few inches to many feet in depth, 
commonly in calcareous rocks. 
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filled with sand 

aand-alHite ratio The ratio of the 
thickness or percentage of sand- 
stone (and conglomerate) to that 
of shale in a stratigraphic section 
disregarding the amount of non- 
elastic matenal Of r/jttic muo 
sand size A term used in sedimen- 
iol()K> foi a volume greatei than 
that ot a sphere with a diameter of 
1/16 mm (0(X)2^ in) and less 
th ill that of a sphere with a diam 
ete. ol 2 mm ((> )i< in ) 
sandstone A clastic sedimentarv 
HHk (.onitioscd of giains of sand 
set in A matt IS of sill or clav 
and more or less finmiv united by 
a t nentnig malenal (uHtimonly 
sill a iron txide oi vakium car 
u utel tne consohdatAi <\|Uiva 
U 1 oi ujifid The »atid particies 
usiialiv consist <»f quart r and the 
term sandstone’ whei' used 
t^iihom quahfiv^tiiin indicates i 
11 / k uwlanuiii? tboui 8!>-90^ 
quait/ Syn sund \androck 
sandstone dike A i /asm dtkt 
tH*sed it litmfud sand 
sandstone iiiipe A «/a\m pine i^oo 
sishne )t sandstone Itmayongi 
nate m filling of a spring veiu» hit 
tng of i solution easily m underly 
mg limestone, oi in various oth«-r 

WuVS 

sand stream A small sand delta 
spread out at the mouth of a gul 
}> . or a deposit of sand along the 
bed of a small creek, formed by a 
torrential ram 

sand wave I A general term for a 
wavelike th.d form in sand 1 A 
geiierallv targe and asymmetrical 
bed foini in sand, with a wavelike 


form but lacking the deep scour 
assexaated with dunes and mefsa 
npptes 3 A general term to de- 
scribe very large subaqueous sand 
npples 

sandy gravel Gravd containiog 50 
to 75^ of sand 

Sangamon (San'-ga-mon) Pertain 
mg to the third classical mtergLa- 
cial stage of the Piemtocene 
Epoch tn North Amenca, after 
the llhncnan glaaaJ stage and 
before the Wisconsin 
sanidiae tsan*-i-dinei A high-tem 
perature miner al of the alkali feld- 
spar group, K AJSiiOg It IS a dis 
ordered monocluiSE: form, occur- 
ring in clear glassy crystals em- 
bedded tn unaltered aad so» 'anic 
rcxks such as trachyte 
aanidinite facies (san i-dm-ite) 
The set of mctamurphic mineral 
assemblages in which are found 
tndvmjte, muilitc sanidiuc, and 
c»ther minerals indicating meta 
morphism at maumum iempeni 
ture and minimum pressure, c g 
xenoliths tn baMc lavaa 
saponite (sap'-o-ntte) A tnoctahe 
Ural magncsiiim-ncb day mineral 
of the montmonllonite group 
iCa/2,Na)n3i (Mg.Fc), (SiAl)4 
Ojq<OH >2 AHjO It represents 
an end membn in which the re- 
placement of alurninum by mag- 
nesium in the octahedral sheets is 
essentially complete Etymol 
Greek sapon, ^"soap** 
tippMfe (sap'-pbire) Any pure, 
gem-quahty conindum otte than 
ruby, esp the hne blue transpar- 
ent variety of crystalline corun- 
dum of great value, containing 
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smaii amounts of oxides of cobalt, 
chromium, and titanium, and 
found esp in the Onent (Kash- 
mir. Burma, lhailand, and Cey 
lonl Blue sapphire is the birth 
v.onc for September 

sapping I Erosion along the base 
of a cliff wearing away the softer 
layeis and allowing the rucks 
above to fall in large blocks 2 
t'rc»SK>n around the spnng at tht 
headwab is of a stream 3 Under- 
utting nlvVtig the headstall of 
clique, owing to frost action at 
I he bottom of the hergsihrund 

saprolite fsap'-rv.>-liie) A soft. 
**aithv. clay-nch (horoughly 
deccunpi'sed nxk formed in place 
b\ chemical weathenng of ignc- 
ms or mctamorphic rocks esp in 
\ umid or tropical or subtropical 
climates The color is conimonlv 
red or brown Saprolite is charac 
icnzed by preservation of stnic- 
lures that were present in the u 
weathered lock Cf laterite 

aapropel (sap'-ro-pcl) A jdiyhkc 
ooze or sludge composed of plant 
remains, most often algae, putre- 
fying in an anaerobic environ- 
ment on the shallow bottoms of 
lakes and seas It may be a source 
matenai for petroleum and natu- 
ral gas 

sardonyx (sar'-do-nyx) A gem va- 
riety of chalcedony that is like 
onyx in structure but includes 
straight parallel red or brown 
bands of sard alternating with 
white, black, or colored bands of 
another mmeral 

Sargasso Sea (Sar-gas'-so) A 
warm region of the North Atlan- 


tic Ocean to the east and south of 
the Oulf Stream, charactenzed b\ 
a large ma:>s of floating seaweed 
that IS mumlv sargasso a biowi 
algu of fht genus Sorvasium 
satin spar A white tiansliicent Fi 
brous variety gypsum, < harac- 
ten/ed by a sill v lustci 
saturated isat u i imxf) ( Said of 
the condition in which the pf»res 
0^ a matenai are filleti with a lup 
uid. usualh water 2 Said of a 
HKk having quartz in its norm ^ 
Said of a nunerai that ^an form in 
the piesence of tiee silu a 1 1 one 
that contains tht maximum 
amount of ^oinbined sdica also 
said ol an igneous rock vomposed 
chicdy of such mincraK 
saturated rone zam of saturation 
saturation tsat u ra' tion) 1 The 
degree to whu h the jxircf in a 
nxk contain oil. gas, oi water, 
gc^ncral’v expiessed tn ptrceni 
total fM)ie St I I he degree to 
which silica viturated minerals 
aie pieseiit in an igne(>us rex^k ^ 

1 h naximum possible content ot 
wa? "f vapor in the earth’s atinos 
phere foi a given temperature 
saturatum line 1 Tlie line on a 
variation diagram of an igneous 
rock senes that represents satura- 
tion with icspr-cl to silica Rtxks 
to the nght o! it are oversaturat- 
ed, t» i\sc to the left are under- 
saturated 2 The line on a glacier 
between the zone of partial melt- 
ing, where the snow layer is not 
('ompietely soaked, and the zone 
wheve It lb saturated with meltwa- 
ter 

aansage structure (sau'-sage) bou- 
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saussurite (saus'-^u-ntc) A tough, 
compact mineral aggregate con- 
sistmg of a mixture of alhitc (or 
oligixiusc) and zoisitc or cpidotc. 

It IS produced by alteration of cal- 
cic plagiocld^ 

savanna (sa-van‘-na) 1 An open, 
grassy, essentially treeless plain, 
esp as developed in tropica) or 
subtropical regions 1 Along the 
S4Hitlieasteni Atlantic Coast of 
tbc U S the term (often spelled 
savannah ) is used for marshy al- 
luvial flats with occasional 
clumps of trees 

scabland An elevated area, under- 
lain by flat-lying basalt flows, 
with a thin soil cover and sparse 
vegetation, and usually wnb deep, 
dry cliannels scoured into the sur- 
face An example is the Columbia 
lava plateau of eastern Washings 
ton, which was wndely and deeply 
enided by glacial mcltw-atcrs 
scalar bca'-lar) Said of the physi- 
cal ie;nuu*.s of a rock fabnc lhai 
are noudirectioual, eg a giaiu 
shape. p,Tosdv. or crystal habit 
scale I map scale 2 l.oose, thin 
iraginents of rock, threatening to 
fail frvim the wall or root of a 
iiinn* ^ Any of several small 
plaiehke structures in inverte- 
brate fossiis 

scalcnnhedron (sca-le'-no-he'- 
dron) A closed crystal form 
whose faces are scalene tnangics; 
the hexagonal scalcnohedron has 
twelve faces, and the tetragonal 
scalcnohedron has eight. Adj. 
scale fiohedral 

scanning electron microscope An 


electron microscope in which a 
finely focused beam of electrons is 
repeatedly moved across the 
specimen to be examined, and the 
reflected and emitted electron 
intensity is measured and dis- 
played, sequentially building up 
an image. The ultimate magnifica- 
tion and resolution is less than for 
the conventional electron micro- 
scope. but opaque objects can be 
examined, and great depth of field 
IS obtained Abhrev. SUM 
scanning transmission electron mi- 
croscope A transmission electron 
microscope that has the capability 
of forming the elytron beam into 
a fine probe ( < lOOA in diametei ) 
and scanning it across a thin 
specimen The advantage is the 
fine probe and the electronic 
manipulation of the detected 
transmitted beam In some instru- 
ments, the elcctron-bcam size can 
be reduced to several angstroms 
in diameter, resulting in high- 
resolution images of single large 
atoms, e g uranium Abbrev 
STFM 

scaphoptid (scaph'-o-pod) Any 
benthic manne univalve mollusk 
belonging to the class Scaph- 
opoda, characterized by an 
elongate body completely sur- 
rounded by mantle and a tubular 
calcareous shell (“tusk shell”) 
open at both ends. Range. 
Devonian to present 
scapoiile (scap'-o-)ite) 1. A group 
of tetragonal minerals of general 
formula (Na,Ca.K)4 A) AKSi)^ 
Si6024KCI.F,0H.C03.S04)Scap-“ 
olite minerals charactenstically 
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occur in caJaum-nch mcta- 
morphio rocks or in igneous rocks 
as the products of aJtcration of 
basic plagtoclase feldspars 2 A 
speicific mineral of the scapolite 
group 

scarp 1 A Ime of cliffs produced 
bv faulting or erosion The term is 
an abbreviation of iKurpment 
Mid th^ two terms have essentiallv 
the same meaning See Jauli 
sca^p erosion scarp 2 beach 
uurp 

scatter diagram point Uiagran 
schcehte (schee* lile) A hrowp le 
(jai 2 onal mineral C^WOi It is 
found in pneumatolvh veins as 
sociated with quartz and fluo 
lesccsio how s blue i old Sch<ie 
hie is an oie tungsten 

Schiller (schil ler) A syn of play of 
cohr Ltymo) Cjciman See ajso 
schtlb nzation 

schiliei ization (schil -ler i /a 
tioo) The iivtlopmeiil of schiilcr 
Of pla> of color in a niiiieral d v 
to the arr^i gemeni of minute m 
elusions in the vrysul 
schist A strongly foliated crvstai 
line roik formed by d'n«imK 
mefanK rphism that has wtil 
developed parallelism of more 
thin 50^f of the mimrais present 
particularly those of lamellar or 
elongate pnsmaiic habit e g 
mica and hornblende Cf gneiss, 
phylhu 

schistose (schist ose) Said of a 
rock displaying schistosity Cf 
gnetssic 

schistosity (schis tos' i-t>) The 
foliation in schist or other voars< 
graned crystalline rock due K 


the pirallel auangemem of mm 
eral gi -tins >f the pi itv or prI^^lat 
If typt^ usually mica If is consul 
tred by some to bt i tvpt >f ata\ 
jgt Adj schist tse 
srhlicren(s( hlicr tn)I ibiilii bod 
les genctallv i few uitlies lo uns 
of fc^et long thil ik ur m phitoinc 
rocks “^h»*\ hdvelhc sim< geiitril 
miner iJ» v.v is *ht \ ^uu me rucks 
but b( cause ol ntii rt kcs iji j mi 
eral latios they irt dirkci or 
lighter ihc bound nes with Ine 
) k lend t > lx U insili > n *^( me 
schhtitn art mobbed iiJiisi n 
other* may be sur g*Moi\ 
minerals Cf fV^^Uyir 
Schmidt net A ♦ fdinift svsfcni 
usft* to plot i Sr f" mtfii pri jt ( non 
usel ir ciystadogi ipl \ 1 ir slafis 
tu al analv* i' ot d ita <if » mu I < 4 
Si n» univtrsii iqt n t isu f 
m I rs and rn st at ft* il eroi t| \ 
f )f plotting a/imuth as 1 4k 
measured hiekwise bon mil 
and »Oout a point dir< 
Nneatli the obsuvt 
Schmidt pro lect ton ^ turn ust 1 n 
llogiapht^ and sir 11 imai 
geol gy for a i amoerf muihi I 
equal urea projuiion c i llu If we 
hemisphere of a spheic out the 
plane of a meridian Sex. tl o 
Schmidt net 
schorl Black to irmahn 
scientific metlibod (sci cn nt icj A 
gcr *T I term for thi lines il rea 
sonug iha^t saentist*- tcid u S>1 
low IP attempting to explain n iMi 
lal phenomena It me hides obsci 
vatjon analysis synihtsi ‘a-, 
sifi ition and indu livt 
inWente, in ord^r u irru it a 
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nhem that seems to explain 
I |) ubleir Hypothesis bcc(3incs 
' /\ if It withstands repeated 

t ♦ u ind <»ppluaiion Deduc- 
» I f ot the theory may then 
idditional problems 
Snu* (h* turn tually coveis^ev 
«‘r^l niiiSods 1 * IN often ased in 
ll>/ piufii Su also tnduiuon dt 
<JU ll 

s< intillatMm 'lUntilla tion) A 
» jl llish )f lufit produ^-ed by 
1(1 n> sikh as radio- 

1 uvt piMick. I 1 i phosph\» or 
I' liil iior 

stiiitillatiori counter An lUst o 
I i" tt at in^isurts luii'/infi 
I tn 1 >n hy riiurititiK Pidiwitlual 
s itiMll ilions oi a snbslaiue it 
nststs if a pli )>plioi ani ♦ 
jh I 'nirliipli *r ti tv tl it rcPi' 

<1 ^ hi ph<>st>)»oi s fi istu N It IS 
i.vtd PI spvi.troino(i V as well as 
Jl isp- i<n^ Smi ur 

s« inriUomcter ts^in til Ic ni -e leO 
ft' f Hat an iaunit t 

siisstir tiiult A fai'h on which thue 
^ ill reasii'n oflstt or sepafili ni 
li nd» ili( ssnkt from an inPiil 
p unt M no otfscl with receis' 

III ihi ojiposite viirectior 

Uit stpiratum ma\ f>e dm to a 
ussorhke oi pivotal inovomenl 
)M the hull cr tt mas ix the re 
sM I ot undo 1 1 sltikc slip nnive 
num non * a fault acioss 4 synch 
M sutulinal t )ld Ihe Ui 
i.niolocy IS not rigoious pi\ni » 

* luh hin^e fault miary fault 
(itaiional fault are similarU 

I 1 

scoli^^tdont c > dont) The 

♦ )smI javw. wuh denticles of an 


annelid worm It is composed of 
silica and chitin, the chitin being 
catbonizcsi to a ]et black dunng 
fosstiizalion 

scohthus (sco-ir-ihus) Any of vari- 
ous wormiikc tiace-fossil struc- 
tures found in Cambnan and Or- 
dovician quart/-nch sandstones 
land also tn upper Precambnan 
r*^*cksl, consisting of narrow ver 
tical and iisiuitv stiaignt tubes or 
iul>e filling,, about 0 2-' cm m 
duiTictcr I ommonly crowded, 
and generally ilanng out into cup- 
like depressions at their lops 
Ihcv arc believed to be the fossil 
burriiws of martiw wo ms and 
are assigned t»* the ‘ genus * Si oh 
tnuK 

scoria (sco-*i-a» A vesicular cin 
dery crust on the surface of lava 
flows thet^elluiai nature of which 
IS <{uc to the escape of vclcanic 
gases before stdidificalion it 
hcaviei, dai ker and more t ryslal 
line ‘hail j uimc* Cinder is some 
nme^ umO synonymousiv Ad; 
\inr Jt t }U* 

sconaceous isco ri a'-vcousl Said 
of the ie>»urc of a coarse, > vesicu- 
hr pyimlastic rocK such is 
Si.ora also, said >1 a 'ixk exhioil 
ing su^h texture 

scour 1 * onccntiateJ erosive ac 
tiou esp hv stream water on 
the outsivk* curve vif a bend also 
I ^la(.e w i ^lOam bed swept 
clca*- h> a swift cur^jui 2 Env 
Sion of the sea floor bv powerful 
tidi’ cirr *nts ' In ^umneenng 
an artifKiai flow of water intend 
ed to remove mud from a dtieani 
bed, also, the structu<t built to 
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beam 


produce such « current 
scour and fill Alternate excavation 
and refilling of a channd. as b\ 
tuks. rM by a stream in fiord also 
a small sedimcntaiy stmciure 
consisting of an er<»Monal channel 
that was later filled O cut and 
JifL washout 

scour fuarli A mark pr^jduced by 
the cutiiog nr scounng action o' a 
current of water flowing over the 
bottom eg a Jlutc 
scree A term comnumly used in 
Great Bntajn as a )oos» etiiuva* 
lent of taiux it mav also include 
any loose fragmental matenal iy 
mg on or mantling a «lope 
srreen analysis Dctenmination ot 
th< partuk-stze ihstnbutioi) of a 
soil, settmientf oi ore bv n «isu'" 
mg the percentage of »he pfiriicies 
that will ilr '»ugh standat** 
seteens of vasojs s<7es 
aereeamg llie op«:rAtion of passing 
loi^ materials fsut h as gi iv< { uf 
coal; through h senes of scKcn 
so that Constituent pamcK are 
separated into defined s>/es 
scroll I Ore of a senes of cresvcn 
tic deposMs built on t*M. ninct 
bank of a stream mcuiikr 
mtujider sfmii 

Vdolustonc Stratigraphic ill V n 

{rolled dolo^tiaie occurr.ng m * x 
tensive beds g<-i»erall> mttf 
ton gued wnth hnic^i I nc v.f i 
dohsu rt W dot Atotu 
se In structural petu w»f v a mc i 
defined b\ the preftr-" % t\ • i\ 
tion of grains extern k ^ i f- 
phsrobUst It mav or may lun tc 
parallel to the pieferrrd onenta- 
tUYi of mim rais within (he por 


phyriibust Cf 51. 
sea arch An opening (f'rough a 
headland, fomud h\ wave ero- 
Sion md leaving a bndge of uxk 
over die water Svn natural anh 
natura* hndve 

sea rave \ "left i« caviiv in the 
base of a sc-a ilitf ex( ivat tl 
wluir wave actuui has enhrgi<i 
na*iii'»' firu*^ < ' wc^ikoess in casik 
weath< *ol ' ^ k it is usi'jtlv -n sc-» 
levti and %tfet Ud ^sv the riih*s 
byn marme 

sea cliff A cli'* t »rri eri bv wav» 
aition Svn wiw Iff 
sea^flonr spreading ^ m ihf i 
lha* the sttihh tnsi ^ incm 
mg *' * *. Kut* II i. ir villmg a 

r»u>*7)a ‘fu f m 

/Wxi c ind v>\ i »m vmg lu , v 
th'' ne»4 niftO la it i nte < f on 
U *ep 1 . nMnieh** per v*af In . 
mf vtment (>»< vkUs tin soa v* )f 
J lainic u'-l in ifa tivp lit 

111 pane tei i i 

sea ut I AiV/ I ^ * o igm ti 

iiig tM>ro th f ' rig >f SC4 Wt*u 

ilha** r\,.iud»iii iLi K tts) 

1 inti s letm I i fii\ itt j s 

n* iut)g M> ttif Lii /t thii III 

diifusl u> ih« sc* 
sea level mtc/n \ta hvet 

sea level datum A dclcmn miioi 

t)f m ar rnJ t'fvil ihit has h<*n 
Kkpt tl as ? >tandard d iium ft i 
hcie^ht w<val«»ns biscil tn 
l,U (»bssr\ itiori'* ovti n ji v 
Ven at va n J , tlOt Mnl « It 
iUmMhecoa>w c^, th* Sea liv 
d lJa*um ot I '2^ ustd bv Pi N * 
(ion«u Gcwlclic Survey 
seam 1 A stratum or bed of aval 

2 A plane in a coa* bed a! whi h 
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the different layers are easily sepa- 
rated 

■eamount An elevation of the sea 
floor, 1000 m or higher, either 
flat -topped (a guyot) or peaked 
Seamounts may be either single, 
arranged in a linear oi random 
grouping, or connerted at their 
bases and aligned along a ndge oi 
rise 

tea stack stack, 

seat earth A Bntish term for a bed 
of lock underlying a coal seam, 
repiesmtiiig an old soil that sup- 
ported the vegetation from which 
the coal was formed, specif un- 
derclay A highly siliceous seat 
earth is known as gantster 
sea urchin An echtnotd having a 
globular shape and a theca of f al- 
careous plates, ccmihoolv with 
shaqi movable spines 
sea wall 1 A long, steep-faced em- 
bankment of shingle or boulders, 
built bv powerful storm waves 
along a scacoasi at the high-water 
mark 2 A man-made wail or em- 
bankment of stone, reinforced 
concrete, or other matenal along 
a shore to prevent wave erosion 
secondary (sec'-ond-ai-y) I super- 
gene 2 Said of a metal obtained 
from scrap rather than from ore 
1 Said of a mature shoreline 
whose features are produced 
chiefly by present-day manne 
processes, eg wave erosion - 
Ant pnmary 

secimdary consolidation Consol i 
datiOTi of sediment, at essentially 
constant pressure, resulting from 
tnteinai processes such as recry v 
tailization 


secondary crater A crater pro- 
duced by the relatively low- 
vdoaty impact of fragments 
ejected from a large tmpact cra- 
ter e g any of several * »plasb 
structures'* formed by fiagments 
thrown up from the moon's sur- 
face as a result of violent onmary 
impacts 

secondary enlargement Deposi- 
tion around a clastic mineral 
gram, of matenaJ of the same 
composition as that giain and in 
optical and crystallographic con- 
tinuity with It. often resulting in 
crystal faces charactenstic of the 
vinginai nuneia} e g the addition 
of a quart? overgrowth around a 
silica grain in sandstone Cf rtm 
cementation 

secondary enrichment supergene 
enrichment 

secondary inlneraf A mineral 
formed later than the rock cnclos 
mg It. usually at the expense of an 
earlier-formed primary mineral 
as a result of weathering meta- 
morpbisnir or solution 
secondary porosity The porosity 
developed m a rock after its dep<v 
sitiOTi or emplaceaicnt. through 
such processes as solution or frav- 
tunng Cf primary porcutty 
secondary recovery Production of 
oil or gas as a result of artificially 
augmenting the leservoir en<.rgy, 
as by injection of water or other 
fluid Secondary-recovery tech- 
niques are generally applied afti*r 
substantial depletion of the reser- 
voir See also water flooding 
secondary reflection multiple re 
flection 



lecoiHhiry structure A structure 
that onginated after the deposit 
tion or emplacement of the rock 
m which It IS found, e g a fault, 
e<ip an epigenetic sedimenury 
structure, such as a concretion oi 
s dimenury dike Cf primary 
structure 

secondary ware 5 wa^te 
second law of themodynauiics For 

all reversible piocess»!S, the 
change in entropy is equal to the 
htaii which the system exchanges 
with the outside world divided bv 
the absolute temperature In ir- 
icveisihlc processes the change in 
entropy is greater than the quiv 
tient of heat and temperature 
secretion (se-crc'-tion) I The 
process b> which animals and 
plants transform mineral material 
from solution iiitr* skeletal foims 
2 A srxundarv structure formed 
of matenal deposited from solu- 
tion within a caviiy in a rock, e g 
a mmeial vein or a geode Depe i- 
tion is inward, rather than out 
ward from a center as in a cone re 
tion 

sectile (sec'-tiie) Said of a mineral 
that can be cut with a kn'fe. e g 
argentite 

secthw (sec* -lion) I An exposed 
surface or cut. either natural 
(such as a sea cliff) or artificial 
(such as a quarry face) through a 
part of the earth's crust It may be 
vertical or inclined 2 aUumnar 
section 3 type section. 4 thm sei - 
non 5 On of the 36 units of sub- 
iSmsM oi A loHnshtp nomiallv » 
pnxe of laud one square mile in 
area 


secular movementt (sec'-u-lar) 
Systemauc. persistent movements 
of the earth's crust, either upward 
or downward, that take place 
slowly and imperceptibly over 
long periods of geologic time, 
secular varlatimi A rdativeiy 
large slow change in part of the 
earth's magnetic held caused by 
the internal state of the planet and 
having a form roughly to be ex- 
pected from a simple but not 
quite uniformly polanred sphere 
sedentary (sed'-en-tar-y) t At- 
tached, as an oyster, barnacle, or 
similar shelled invertebrate 7 
Said ol A sediment or soil that is 
fonmed m place, without trans- 
porution. by disintegration of 
the underlying rock or by ac- 
cumulation of organic matenal 
sedifluction (sed i-fluc'-tion) The 
subaqueous or subaenal move- 
ment of matenal in unconsolidat- 
ed sediments, occurnng in the pn- 
mary stages of diagenesis 
sediment (sed'-i-ment) 1 Solid 
matendi that has settled down 
fro •* a stale of suspension in a 
ho lid 2 More generally, solid 
fragmental matenal transported 
and deposited by wind, water, or 
ice. chemically precipitated from 
vilulion, or vecicted by organ- 
isms and that forms in layers m 
loose unconsolidated form, eg 
VTid mud, till In this sense the 
term is often used in the plural 
(T deposit 

sedimentary (vcd-i-mcnMa-iy) 
Fertaming to or containing sedi- 
ni *nt, or formed by its deposition 
sedimentary cycle cycle of sedi 
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sedimentary dike A tabuisr mass 
of sediifieotary matenal that cuts 
across the structure or bedding of 
pre-extsttng rock in the manner of 
an Igneous dike. It is fonned by 
the filling of a crack or fissure by 
forabie injection of sedimenu* un- 
der abnormal pressure (as by gas 
pressure or by the weight of over> 
lying rocks), or by simple infill- 
ing, esp a chsttc dike, 
aidia wn t a ry lacics Any areally re- 
stricted part of a designateii 
sutugrapbic umt that exhibits 
oharseters significantly different 
from those of other pans of the 
umt Cf facm, 

St dkai M tar y maatW Sedimefiur) 
looks overlying the crystalline 
basement 

sadhnsafory ore A sedimeotary 
rock of ore grade, an ore def»osit 
formed by sedimentary proor^sc: 
eg saline residues, phosphatic 
deposits, or lion ore of the Ctmioft 
ore type 

eedimeatary petrography fhe de^ 

scnption and dasuhoiuon of 
sedimentary rocks 
sediaMotary petrology Tlie study 
of the .ompoMtion, cltaractenv 
tics, and oiigin of sediment<i and 
bcdimentarv rocks 
sedimentary rock A layered rock 
resolting from tSe consoltdatioit 
of sediment eg a dasiK rock 
such as sandstone a chemica} 
lock such as rock salt, or an or 
panic rock such as coal Some au- 
thors include pyrociasiK locks, 
sui.h as tutf 

sedimenUrs structure A structure 


tn a eednnentary rock, formed ei- 
ther contemporaiieoiisly with 
depontum (a pnmary sfmcftiiv) 
or by later sethmentary procenes 
(a secondaiy atructmFe) 
aedki^eatary t eetoaica Bockfang 
andibldmg of strata in geoeyndi- 
nal basins produced by subsi- 
dence of the geosynchne 
sediawBtary trap An area be tw e e n 
a htgh-energy and a low-energy 
enviroonicni lo which tedimcn- 
tary matenals accumulate. 
•ediuMnitatioa (sod'-t r»cn-ta*-fion> 

1 The process of forming sedi- 
ment in layers, tnduduig the sepa- 
ration of rock parties from the 
parent material, the transpnrta- 
Uoci of these particles to the sitcci*^ 
deposition, the actual depoation 
or settling, the dingieiietsr changes 
occumog in the sedmient and its 
ultimate coosoiidation mto rock 

2 Lcs.s broadly, the proccs« of 
deposiutm of sedmieni, esp by 
mechanical means from a stare of 
suspension m air or water 3 silt- 
m up 

scdiawntabOB carye An expbn- 
mentally denved curve showing 
cumulatively the quantity of sedi 
meat deposited or removed from 
an onginaily uniform suspctisioo 
in successive units of tunc 
sedimentatioa unit That thickness 
of stthment which was deposited 
under essentially constant physi- 
cal condirtons, a laver or depwt 
resulting from one distinct act of 
sedimentation 

seduBCBl ooacentratfoa Fhc ratio 
of the dry wraghl of the sedioK nt 
III a wafer sedrmeni m^xvirc fo 
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the tout weight of the mixture, it 
is usually expressed in percent for 
high concentration values, or in 
parts per million for low values, 
s^ment discharge The amount of 
sediment moved by a stream in a 
given time, measured by dry 
weight or by volume, the rate at 
which sediment passes a section 
of a stream. 

sediment load The solid material 
transported by a stream, ex- 
presses! as the dry weight of all 
sediment that passes a given point 
in a given penod of time, 
sedimentology (sed'-i-men-tor-o- 
gy) Ihe saentific study of sedi- 
mentary rocks and of the proc- 
esses by which they were foimed; 
the descnption, classification, ori- 
gin, and interpreution of sedi- 
ments 

sedinM^iit station A vertical cross- 
soctional plane of a stream, usual- 
ly normal to the direction of flow, 
where samples of suspended toad 
arc collected for determining con- 
centration. particle-size dislnbw* 
tjon. and other characteristics 
seep n A spot where waiei or pe- 
troleum ot*zcs from the earth, of- 
ten forming the source of a small 
trickling stream -v. To move 
.slowly through small openings of 
a porous material, 
segregation (seg-re-ga'-tion) I 
magmatic segrt'gauon. 2 A sec- 
ondary feature formed as a result 
ot chemical rcairaugement of mi- 
nor const)tuent.s within a sedi- 
ment after its deposition, e.g. a 
nodule of iron sulfide 
segregation banding A composi- 


tional banding in gndsscs that is 
not primary in origin, but rather 
is tbc result of segregation of 
material from an origiiially more 
nearly homogeneous rock, 
seiche (saysh) 1 An oscillation of 
a body of water in an enclosed or 
senii-ericiosed basin chat varies in 
period, depending on the physical 
dimensions of the basin, from a 
few minutes to several hours, and 
in height from several centimeters 
to a few meters. It is caused chief- 
ly by local changes in atmospher- 
ic pressure, aided by winds, tidal 
currents, and occasionally earth- 
quakes. 2. A term used in the 
Great Lakes region for any sud- 
den nsc in the water of a harbor 
or lake 

seif (safe) A very large, sharp- 
crested, tapering longaudmai 
dune or chain of dunes, found in 
the Sahara Desert; its crest in pro- 
file consists of a scries of peaks 
and cols, and it bears on one side 
a succession of curved slip faces 
produced by strong but infre- 
quent cross winds that tend to in- 
crease Its height and width. A seif 
dune may be as much as 200 m 
high, and from 400 m to more 
than l(X) km long (3fX) kni m 
Egypt). Eiymol Arabic Syn* seif 
dune, 

seif dune seif 

seism earthquake, 

seismic (sds'-mic) Pertaining to an 
earthquake or earth vibration, in- 
cluding those that are artificially 
induced. 

seismic activity setsmicity. 

seismic area 1 An earthquake 
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zone 2. The region affected by a 
particuUr earthquake 
•eianic belt An elongate earth- 
quake zone, esp a zone of sub- 
duetton or sea-floor spreading, 
aeismic detector An lostniment, 
e g a seismometer or geophone, 
that receives seismic impulses and 
converts them into dectncaJ volt- 
age or otherwise makes them evi- 
dent Colloquial syn pot 
seismic discontinttity dtsamtinm- 
ty 

seismic-electric effect A phenome- 
non in which a penodic change in 
current is caused to flow between 
two electrodes inserted in the 
ground when a seismic wave 
passes through the region be- 
tween them 

seismJc event An earthquake or a 
somewhat similar traowient earth 
motion caused by an explosion 
Syn event 

seismic exploratioii The use of ar- 
tificially generated seismic waves 
in the search for economic depos- 
its such as salt or oil and gas, or 
in engineenng studies, e g deter- 
naming the depth to bedrock. Syn 
seismic prvspectmg 
seismic facies anafyals The de- 
scnption and geologic interpreta- 
tion of seismic reflection patterns, 
based on reflection configuration, 
continuity, amplitude, frequency, 
and wterval vdocity 


seisunic intenaity The average rate 
of flow of sdsmic wave energy 



pendicular to the direction of 
propagation See also, sound m* 
rensiry 


aelamicity (seis-mic'-i-ty) 1 The 
likelihood of an area being subject 
to earthquakes 2 The phenome- 
non of earth movements. — Syo' 
seismte activity 

seismic map A contour map con- 
structed from seismic data. Val- 
ues may be m either time or 
depth, data may be plotted with 
respect to the observing station 
(producing an *'unmigrated 
map’') Of with respect to the sub- 
surface reflectiiig or refracting lo- 
cations (d “migrated map“) 
seismic method A method of gto 
physical prospecting using the 
generation, reflection, refraction, 
detection, and analysis of elastic 
waves in the earth 
seismic prospecting seismic ex- 
plorattoH, 

seismic record In geophysical 
prospecting, a photographic or 
magnetic record of reflected or re- 
fracted seismic waves, in earth- 
quake seismology, a record of all 
seismic activity dunng a penod of 
time, mduding background noise 
and body and surface waves from 
both natural and artificial events, 
lefaunic shootlttg A method of geo- 
physical prospecting m which 
elastic waves are produced in the 
earth by tbe flnng of explosives 
See also, reflection shooting; re- 
fraction shooting 

mkzak etnUi^nphy The study of 
stratigraphy and depositions! fa- 
aes as 

seismic surveying Th#* gathenng of 
seismic data from an area, fhc ini 
tial phase of seismic prospecting 
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seismic velocity The rate of propa- 
gation of an elastic wave, usually 
measured in km /sec The wave 
velocity depends on the type of 
wav^-v as well as the elastic proper- 
ties and densitv of the earth 
.natenal through which it travels 
Cf velocity 

scUmic wave 1 A general term for 
dll elastic waves produced by 
earthquakes or generated artih- 
<iallv b’* expKisions It includes 
biuh body wa\es and surface 
waves 2 A seismic sea wave, or 
nunami Svn earthquake wave 

seismogram (sets -mo- gram) The 
record niaJe h> a seismograph 
seismograph (seis'-rno-graph) An 
msliument that records seismic 
leaves Cf seismometer \eismtc 
dete<ior fueophone 
seismologist (scis-inor-o-gisl) ^>nc 
who A\ pile** the muhfvls or pnn- 
ciplcs of seismolog), as in eartf- 
quakc prediction or seismic ex- 
pl ifaiion 

seismology (sets-mor-o-gy^ The 
study of earthquakes, and of the 
structure of the earth. b> both 
natural and artificially genei ited 
seismic waves 

seismometer (sns-mom'-e-tci ) seis 
mir detector 

selective fusion (se-lcc -tive) The 
fusion of only a portion of a mix- 
Cure such as a rock The liquid 
portion will generally contain a 

ible components than the parent 
rriatenal did Cf anatexit 
telective replacement Replace- 
ment >f one mineral in prefe. ace 


to. or more rapidly than, another 
selenite (scl'-e-nite) The clear, col* 
oriess vanety of gypsum, occui- 
nng (esp in clays) in distinct, 
transparent monoclinic crystals 
or in large crystalline masses that 
easily cleave into broad folia 
selenology (seJ-ewnol'-o-gy) A 
blanch of astronomy that deals 
with the moon» the saence of the 
moon, including lunar geology 
selenomorphology (se-le'-no-mor- 
phol'-o-gy) “Geomorphology” of 
the moon, the study of lunar land- 
forms and their ongin, evolution, 
and distnbutiou 

self-potential curve (self-po-ten'- 
tiali spontaneous potential curve 
self-potential method An electneal 
exploration method in which are 
determined the spontaneous dec- 
tnea! potentials (spontaneous po- 
larization) that are caused by dec- 
trochemical reactions assoaated 
with clay or mendlic mineral 
deposits Syn spontaneous-poten- 
tial method 

selvaj.^ (sel'-vage) 1 The altered, 
claytv material found along a 
fault £onc, fault gouge 2 A mar- 
ginal zone of a rock mass, having 
some distinciivc feature of fabric 
or composition, specif the chilled 
border of a dike which commonly 
shows a hnei gram and some- 
time •» glassy texture 
SEM scanning electron microscope 
semiantiiracite (sem-i-an'-thra- 
^\\r\ Ca^L a UxAd-catbou 

content of H6% to 97%. U is be- 
tween bituminous coal and an- 
thraat.* in metamorpbic rank, al- 
though Its physical properties 
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more closdy resemble those of an- 
thiaate 

seralarid (sem-i-ar'>id) Said of a 
type of climate m which there ts 
slightly more piecipitation ( 25-50 
cm) than in an and climate, and in 
which sparse grasses arc the char- 
fii tcnstic vegetation Syn sub 
and 

semibihiaiinous coal Isein -i-bi-tu'- 
mt nous) Coal that ranks between 
bituminous coal and semtaiithra- 
cilc It IS harder and more bnttle 
than bituminous coal It has a 
high tuei latio and burns without 
smoke 

semidiurnal tide tsem i di>ur -nal) 
A tide with tvkc high and twv> low 
wafers in a tidal dav 
Senecan (Sen -e-can) lower Upper 
Devonian ol North Amenca 
senescence tse-rics'-cencel 1 Fhat 
pt>int when a 1 indform or region 
enftrs the iige A>f old age Li 
stnilitv I Ibt Uttj stages m the 
life iyclf of a species or other 
group 

senescent (se-nrs' cent) I Pertain 
tng to the stage in the develop- 
mental sequence of a landform. oi 
in the cyile of erosion when the 
piocesscs of erosion become slow 
and ineffective esp said of a land- 
scape that IS in old age. 2 Said of 
a lake that ts nea log extinction, 
as from filling by the remains of 
aquatic vegetation 
senility (sc-mr-i-ty) The stage of 
the cycle of erosion m which ero- 
sion has reached a minimum and 
base level has been approached 
Cf old age senescence 
separation (sep a ra tion I The dis 


tanoe between two parts of an in- 
dex plane (e g bed or van) dis- 
lupt^ by a fault See honzontal 
separatum, vertical separation, 
stratigraphic separatwn. 

•epiolite (se'-pi-o-lite) A chain-Iat- 
tice clay mineral. Mg4(Si}05)^ 
(0H)2 6H2O It IS a white to 
light-gray or light-yelkm maten- 
al. extremely lightweight absorb- 
ent and compact that is found 
chiefly in Asia Minor and is used 
for making tobacco pipes and or- 
namental taivmgs Sepiohle oc- 
cuis in veins with ca)<.ite and in 
alluvial deposits formed fiom 
weathenug of serpeSune masses 
S>n meirschaum 
septanan tsep tar i-an) Said of the 
II regular pr^lygonaJ pattern of in- 
ternal cracks developed m a wy>- 
tanum closelv resembling the 
desiccation structure of mud 
cracks, also said of the epigenetic 
mineral deposits that ma> occur 
as fillings of these cracks 
septanum (sep-tar 1 urn) A large 
spheroidal concretion generally 
of impute limestone or clay iron- 
stone. V ut inu; polyhedral blocks 
bv radiating and intersecting 
crat^ks which have been hlled (and 
the blocks canented together) by 
a mineral matenal, generally cal- 
cite Its ongiu involves foima- 
non of an aluminous gd. harrkn- 
uig of the exteno^ shnnkage 
cracking due to dehydration of 
the colloidal mass in the interior, 
and von filling Syn turtle stone 
PI septaria. 

septum I One of the transverse in- 
ternal calcareous partitions dmd- 



mg tbr shdl of a oephalopod. 2. 
Aoy of a vinety of w^-hke plates 
or partitions m other mvertebnile 
sbeiis or skdetons* eg radialiy 
disposed calcareous f^tes m a 
oondlitc PI septa Adj septal 
sdliteeaet (se'-quenoe) 1 A suooea- 
uon of geol^^gic events, processes, 
or rocks arranged m chronologi* 
cai i^rder 2 A major informal 
bthoatratigripliic unit of greater 
than group or supergroup rank, 
traceable over large areas of a 
cjntinent, and bounded bv un> 
coiifomuTics of mtciTcgionsl 
scope as in the cratonic lutenor 
of North America, a geogiaph- 
tcaU> iiscreie succession of major 
nvn units that were deposited uii> 
der leiated environmental ctmdi* 
tifiAS $yn siratsgraphic s^uence 
3 A term now olKiOiete for the 
TXicks formed dunng an era an 
eratherm 4 A faunal sticcession 
sere A sequence «)f ecologic ixm- 
munitics that suoored one another 
in dcvdopmcnt from pioneer 
stage to dnnax community Adj 
semL See also succession 
aericile (ser'-i-cite) A white, hne- 
grained potassium mica occumng 
m small scales and flakes as an 
alteration product of various 
aluminosilicate minerals, having a 
sdky luster, and found in vanous 
mecamorphic rocks (esp schists 
and phyUites)or m the wall rocks, 
fault gouge, and vem filhiigs of 
ore deposits It is usually musco- 
me or very dose to ipuscovite tn 
composition, and may also to- 
dude much tllite. 
senes (sc' nes) 1 A chronostrati- 


graphic QDit next in rank bdow 
spsiem and above siogir. the 
rocks fonned during an epoch of 
geologic nme Sqsm senes are 
worldwide, others provmcial 2 
A tenn often misused for an as- 
semblage of formations, esp in 
the Preeambnan The term group 
should be used tn this sense 3 
tgneous-mck senes 4 radioactive 
senes 

serpeatoe (ser'-pen-nne) 1 A 
group of common rock-forruing 
mmcirals having the formula 
{Mg, Fe))Si205(OH)4 Serpentines 
have a greasy or silky luster, a 
ihghtly soapy fed, and a tough, 
concboidal fracture, they are usu- 
ally compact but may be granular 
or fibrous, and are commonW 
green or greenish gray Serpen- 
tines arr always secondary miner- 
bIs, denved by alleratioo of mag- 
nestum-nch silicate minerals (esp 
oil one), and are found in both 
Igneous and mctamorphic nocks 
Translucent vanctics are used for 
omamet al and decorative pur- 
poses 2 A mineral of the serpen- 
tine group, such as cbrysotik oi 
antigonte — htyciol Latin ser^ 
pentmus "resembling a serpent'*, 
fiom the mottled shades of green 
aerpenthie asbestos rhrpsotile 
serpeotine marble verd antique, 
acrpentfaula (ser-pen'-d-nite) A 
rock consifdng almost wholly of 
serpentme-group minerals c g 
antigonte and chryscdle. com- 
monly denved from the alteration 
of pendtrtite Accessory chlonte. 
ulc, end magnetite may be pres- 
ent 
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icrratc Said of topographic fea- 
tures that are not<^ed or have a 
saw-toothed profile, e.g, a sermte 
divide. Etymof l^tin serra, 
“saw**. 

sessile Said of a plant or animal 
that is permanently attached to a 
substrate and is not free to move 
about 

set 1 Two or more consecutive 
sedimentary beds of the same li- 
thology. separated from strata 
above and below by surfaces of 
erosion, nondeposition, or abrupt 
change in character. 2. Any group 
of patallel oi closely related fea- 
tures. e.g. a /oint seL 
settling velodly (set'-tlmg) The 
rate at which suspended solids 
subside and arc deposited. 

Sevier orogeny (Se-vicrO The 
deformaUons that occurred along 
the eastern edge of the Great Ba- 
sin in Utah leastem edge of Cor- 
dilleran miogcosynclioe) between 
the Nevadan orogeny farther west 
and the Laramidc orogeny farther 
cast, culminating early ui the Late 
Cretaceous Dunng the orogenv, 
the folding and eastward tbrust- 
wg of the miogeosynclinal rocks 
over iheir fordand was largdy 
completed 

shaded-rciicf map A map of an 
area whose rdid is made to ap- 
pear three-dimensional by the 
method of htil shading. 
shadow zone t. A region 100*- 14C* 
from the epicenter of an earth- 
quake in which, owing to refrac- 
tion from the low-vdoaty zone 
inside the core boundary, there is 
no direct penetiation of seismic 


waves. 2. wind shadow. 
shale A fine-grained detrital sedi- 
mentary rock, formed by the 
compaction of clay, silt, or mud 
It has a findy laminated struc- 
ture, which gives it a hssility 
along which the rock splits readi- 
ly, espcaally on weathered sur- 
faces. Shale IS wdl indurated, but 
not as bard as argillite or slate. It 
may be red, brown, black, or 
gray. 

shale oil A crude oil obtained from 
oil ihale by submitting it to de- 
slructtve distillation, 
shallower-pool test A well located 
within the know% limits of an oil 
or gas pool and dnlied with the 
object of searching for new pro- 
duang zxines above the produang 
zone of the pool 

shallow-focus earthquake An 
earthquake with a focus at a 
depth of less than 70 km Most 
earthquakes are of this type. Cf* 
mtermedtate-focus earthquake; 
deep'/ocm earthquake. 
shaly Pertaining to or having the 
character of shale, esp its tenden- 
cy to split readily along closdy 
spaced bedding surfaces. Cf ar- 
gillaceous 

Sband’s clagsificatioii A classifica- 
tion of i^eous rocks based on 
crystallinity, degree of saturation 
with silica, degree of saturation 
with alumina, and color index, 
ahape-prefeired orientation The 
prderred onentation of elongated 
or flattened axes of crystals, as a 
result of crystal gliding, dynamic 
recrystalhzation, or magmatic 
settling or flow Cf: laltict-pee- 



ferred orientation, 
rimed A curved, spiculdike frag> 
ment of volcanic glass, 
sharpstOM Any rock fragment 
larger than a sand grain (diaiiiecer 
greater than 2 mm) having angu- 
lar edges and comers 
shatter cone A distinctively striat- 
ed conical fragment of roc^ along 
which fracturing has occurred, 
ranging tn length from less than a 
centimeter to several meters, gen- 
erally found in nested or compos- 
ite groups in the rocks of crypto- 
explosioo structures, and general- 
ly believed to have been formed 
by shock waves generated by 
meteorite impact Shatter cones 
superficially resemble cooe-in- 
cone stnictuTf in sedimentary 
locks; they are roost oommoD in 
fine-grained homogeneous rocks 
such as limestone and dolomite, 
but are also known in shale, sand- 
stone, quartzite, and granite The 
striated surfaces radiate oulwac.i. 
from the apes m horsetail fashion; 
the apical angle vanes but is close 
to 90 degrees. 

shear A deformation resulting 
from stresses that cause contigu- 
ous parts of a body to slide rela- 
tively to each other in a direcOOD 
parallel to tbar plane of contact. 
It is the mode of failure in which 
the portiOD of a mass on one side 
of a plane or surface slides past 
the p^on on the opposite side. 
In geological Uterature the tenn 
rdert almost invariably to strain 
rather than to strett. It is also 
used to refer to surlMcs and aoiMS 
of fiilure by shear, and to surfMCS 


along which diflcsendal move- 
ment has taken place, 
shear cleavage xfijp deawtge. 
shear fold A f<dd model of adiich 
the mechanism is shearing or sUp- 
ping along closely spaced planes 
parallel to the fold's axial suitme. 
The resultant structure is a sum- 
ktr joUL Syn: slip fold. 
shear fracture A fracture that re- 
sults from stresses that tend to 
shear one part of a rock past the 
adjacent part. Cf: ienston fraty 
tun. 

shear Joint A joint that formed as 
a shear fracture. 

rimar awdnlos modulus o/rigiditp, 
shear straia A measure of the 
amount by which paralld lines 
have been sheared past one anoth- 
er by deformation, specif, the tan- 
gent of the change in angle be- 
tween initially perpcndicidar 
lilies. 

shear strength The intemsl resist- 
ance of a body to shear stress, 
typicaliy including a frictional 
part and a part independent of 
frictwm called cohesion. 

•hear stms That componenl di 
stress which acts tangential to a 
plane through any given point in 
a body; any of the tangentia] oom- 
ponentt of the stress tensor, 
shear wave S warn. 
shear sone A tabular none of rock 
that has been emsbed and 
gated by numy paralld fraccnres 
due to shear strain. Such an aiea 
is often mincnlued by oie-i^^ 
ing toluttont. See also: jhat ii d 
jDur deporiL 

iheeghacfc rock roche rnoanmndn 
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itat 1. A tobolir iipeow intni- 
aoB, e.g. a dike oriiil. 2. A tfaio 
WKkiprcid aedinicntary depodt 
c.g. a bla nket mnd 3. In a ca%e. 
a dnn flomtoae of cakife. 4. 
^eetflood. 

i he l ei win A WFoap of doady 
spaced pandld fractores Iffied 
with miimt matter and separat- 
ed by layers of barrea rock. 

deposit ooDsistnig of veins or 
loto filling a Booe of shear fault- 
ing, or diearame, 
dhaet erosian The nnioval of Chto 


mfe-felmm/oimimg;rtleam Joint 
Sfn: sheet simcture. 
dwct mtasnl ^/ittndkota 
dant amd hfaitA ref fftwrf 

shdf 1. A flat p rojecti n g tayer or 
ledge of rodt as on a slope 2. A 
stable cntooic area that was peri- 
odicany flooded by shdkiw nta- 
fine waters and t^ved a thin* 
wdl-winnowad cover of sedi- 
meots. Gf ; pkttjbnn. 3. eontmen- 
mishelf. 

dheM facies A sediinentary fades 
that ooDtatns sediments produced 


layers of surf ace material inore or 
ten evenly from an extensive area 
of gently siopmg land, by broad 
oootiniiotts sheets of nuuung wa- 
ter rather than by streams; min- 
muk Syn: slope mak 
dksettlosd A broad expanse of 
moving water that sprrads as s 
thin, oontiniious film over a large 
area tn an arid region and is not 


in the ncritic environroent of the 
shdf seas marginal ^alow-lying, 
stable land surfroe. It is also 
known as shelly facies in recogni- 
tmn of the nnportanceof tischar- 
aclcristic carbonate rocks and 
fowl shells. 

shdf ioe The ioe of an ice shdf. 
Syn: barrier ke. 

dtdf sen A shallow sea situated on 


concentrated into wcU-defined 
daumeb; its distaoor of flow is 
short and its diuiution is mewtred 
in minutes or hours. Sbeetfloods 
usually occur before runoff is suf- 
Bdent to promole channd flow, 
or after a period of sudden and 
heavy rainUl. 

dwetiag A type of jointing pro- 
duced by pre s s u re rdca se , or ex- 
/ o Ha t km . S hee tin g may separate 
large rock mamcis , e.g. of granite, 
into or 

paidid with the rock 

It ts a iwefttl characWMc of the 
rodt in mwsy qwrm. Cl: 


the oontincnul shdf, rardy cx- 
oeediiig 130 fathoms (275 m) m 
depth. e.g. the North Sea. 
iMI 1. The hard, rigid outer cov- 
ering of an animal, commonly cal- 
careous bat sooietiines dutinous 
or siliceous, e.g. the hard parts of 
in ammonoid. 2. The crust of the 
earth; also, any of the ooooentric 
nonet oompodng the earth's in- 
terior. 3. A driller's term for a 
thin, bard layer of rock encoun- 
tered in drill^ a wdl. Cf: shale 
break 

dfoiy ladas A aediraatary facies 
tifcMt is oommonly cfaaractcriied 
hy abundwt cakareons fossfl 
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dolomites, mature orthoquartzitic 
sandstones, and paucity of shales 
The tenn is frequently used in ref- 
erence to lower Paleozoic strata, 
as in the upper Mississippi Valley 
ar j the Great Lakes area. The fa- 
cies IS also known as shelf facies 
in recognition of the presumed 
structural stability of the site of 
deposition. 

shidd 1 A large region of exposed 
basement rocks, commonly with 
a very gently convex surface, sur- 
rounded by sedimeat-covered 
platforms; e.g. Canadian Shield, 
Baltic Shield. The rocks of virtu- 
ally all shield areas are Precam- 
brian. Syn: amnnenta! nucleus. 2. 
A cave deposit composed of two 
semicircular plates that form a 
sandwich separated by a planar 
crack. Growth occurs at the run, 
where water issues from the 
crack. 3 A protective cover oi 
structure on an animal, e.g. the 
carapace of a crustacean. 4. A 
framework of steel or wood, used 
in tunneling and mining in loose 
matenals. It is moved forward in 
the process of excavation, 
shield hasalt A basaltic lava flow 
that erupted from numerous 
small closely spaced shield-vol- 
cano vents, and coalesced to form 
a single unit. It is generally of 
smaller extent than a plauau ha- 
salt 

shield volcaM A broad, gently 
slopmg volcanic oooc of flat 
domical shape, usually several 
tens or hum' eds of square milet 
in extent, buJt chiefiy of overlap- 
ping and interfuigering basaltic 


lava flows. Typical examples are 
the volcanoes Mauna Loa and Ki- 
lauea on the island of Hawaii. 
Syn: lava dome; lava shield. 
shift The relative displacement of 
the units affected by a fault but 
outside the fault zone itself; par- 
tial syn. of slip. See also: strike 
shift: dip shift 

shingle (shin'-gle) Beach gravd 
which is coarser than ordinary 
gravel, especially if consisting of 
flat or flattish pebbles and cob- 
bles. It occurs typically on the 
higher parts of a beach The term 
is more widely used in Great Brit- 
ain than in the U.S. 
shingle rampart A .ndge of shingle, 

1 or 2 meters high, built up by 
waves on the seaward edge of a 
reef. 

shingle structure imbricate struc- 
ture. 

shoal adj. Having little depth; 
shallow. — n. 1. A relatively shal- 
low place in a body of water. 2. A 
submerged ndge, bank, or bar of 
sand ir other unconsolidated 
mater d, rising from the bed of a 
body of water to near the surface 
so as to constitute a danger to 
navigation. It may be exposed at 
low water. Cf : reef — v. To 
become shallow gradually; to fill 
up or block off with a shoal, 
dboal ree# Any foimatioo in which 
reef growth develops in irregular 
patches amidst submerged shoals 
of calcareous reef detritus derived 
from a large reef. See also: ntf 
patch 

shock breoda A fragmental rock 
formed by the action of shock 



waves; c.g. suevite formed hy 
meteorite impact, 
alioc^ flMtaoiorpliism 
produced in rocks and minerals 
by the passage of high-pressure 
shock waves acting over time in- 
tervals ranging from a few mi- 
croseconds to a fraction of a min- 
ute. The only known natural 
mechanism for producing shock- 
metamorphic effects is the hyper- 
veloaty impact of large meteui- 
ites, but the term also includes 
identical effects produced in 
small-scale laboratory experi- 
ments and in nuclear and chemi- 
cal explosions. See also* concus- 
sian fracture. 

shock wave A compresMonal wave 
formed whenever the speed of a 
body relative to a medium ex- 
ceeds that at which the medium 
can transmit sound* having an 
amplitude that exceeds the elastic 
hnm of the medium in which it 
travels, and characten/.6d by a 
disturbed region of small but fi- 
nite thickness within which 
abrupt changes occur in the pres- 
sure* temperature, density, and 
velocity of the medium. In rock, it 
travels at supersonic velocities 
and IS capable of vaponzing, 
melting, mineralogically trans- 
forming, or strongly deforming 
rock materials. See also: hyper- 
velocity impact 

shock zone A volume of rock sur- 
rounding an explosion or impact 
crater in which the effects of 
shock metamorphism are present, 
shoestring sand A long, narrow 
body of sand or sandstone, usual- 


ly buried in rood or shale; e.g. a 
buried sandbar or diannei fill. See 
also: channel sand 
shonkinite (shoD'-kin-ite) A dark- 
colored syenite composed chiefly 
of augite and alkali feldspar, and 
possibly containing olivine, horn- 
blende, biotite, and nephdim . Its 
name is derived from Shookin, the 
Indian name for the Highwood 
Mountains of Montana, 
shoot n. 1. ore shoot 2. A rush of 
water in a rapids; a chute, — v ). 
In seismic prospecting, to explore 
an area, i.e. to set off explosions to 
generate seismic waves. 2 To set 
off an explosive cha^e in a drill 
hole, at an oil-beanng stratum, 
for the purpose of increasing the 
flow of oil. — Etyrool: French 
chute, 

shooting star meteor. 
sborao (sbo'-ran) A system for in- 
dicating distance from an aii- 
bome or sbtpbome station to 
each of two fixed ground stations 
simultaneously by recordmg the 
time required f€»r round-tnp trav- 
el of radar signals or high-fre- 
quency radio waves and thereby 
determining the position of the 
mobile station. Its range is effec- 
tively limited to line-of-sight dis- 
tances (about 40 nautical miles). 
Sboran is used in control of aenal 
photography, airborne geophysi- 
cal prospecting, offshore hydro- 
graphic surveys, and geodetic sur- 
veying for measuring long dis- 
tances. Cf: loran. Etymol: short- 
range navigation, 
shore The narrow strip of land 
bordering any body of water; the 



most leswtrd put of tlie ooost 
See also: Jwishoft: backshore, 
Syn: shcreiituL 

kbarthtt The narrow zone sea- 
ward from the low-tide shorehne* 
permanently covered by water, 
over which beach sands and grav- 
els actively oscillate with chang- 
ing wave conditioos. 

•horeUne 1. The mtersectkm of the 
sea or a lake with the shore or 
beach; it migrates with changes of 
the tide or of the water level. The 
term is frequently used in the 
sense of '*high-water shoreline^ or 
the landward limit of the inter- 
mitteotiy exposed shore. Syn: 
shonK stnuuiime. 2. The genera! 
configoration or outhne of the 
shore.-— O: ooastiine, 

tkonMtttt cycle The succession of 
changes through which coastal 
features nonnally pass during the 
development of a shoreline, from 
the time when the water first as- 
sumed its kvd and rested against 
the new shore to the time when 
the water can do no more work 
(either erosion or deposition). 

shoreline of depremioo A. a^re- 
line of submer^ce that implies 
an absolute sabskkace of the 
land. 

shoreline of elevation A shordine 
of emergence that implies an ab- 
solute rise of the land. 

sborelitte of eaoMergence A shore- 
line resulting from the dominant 
relative emergence of the floor of 
an ocean or lake; the water sur- 
face corner to rest against marine- 
produced forms and structures. 
The shoreline is straight or gently 


curving, with no bays or promon- 
tories; it is simpler in outline than 
a shoreline of submergence, and is 
bordered by shallow water. The 
term carries no implication as to 
whether it is the land or the sea 
that has moved. See also: shore- 
line of elevation. Syn: negative 
shorelineL 

shoreline of anbuergenee A shore- 
line resulting from the dominant 
relative submergence of a land- 
mass; the water surface comes to 
rest against subaerially produced 
forms and structures. The shore- 
line is more irregular in outline 
than a shoreline of emergence, 
and is bordered by water of varia- 
ble depth. The term carries no im- 
(dicatioQ as to whether it is the 
land or the sea that has moved. 
See also: shoreline of depression. 
Syn* positive shoreline. 

shore platform The horizontal or 
gently sloping surface produced 
along a shore by wave erosion; 
speaf. a wave-cut bench. Also, 
sometimtu used as a purdy de- 
scriptive term for wave-cut plat- 
form. 

shot break In seismic prospecting, 
a record of the instant of genera- 
tion of seismic waves, as by an 
explosion. Syn. time break shot 
instant 

shot copper Small, rounded parti- 
cles of native copper, molded by 
the shape of vesicles in basaltic 
host roc^, and resembling shot in 
size and shape. 

shot depth In sdsmic work, the 
vertical distance fropii the surface 
to an explosive charge. 
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sldethol 


fM dcratioii In seismic prospect- 
ing. tbc dievation of the dynamite 
charge in the shothole. 
ahothote In seismic prospecting, a 
bordiole in which an explosive is 
placed for generating seismic 
waves. 

shot Instant shot break. 

■hot point That point at which a 
charge of dynamite is exploded 
for the generation of seismic ener- 
gy. In field practice, the shot 
point includes the hole and its im- 
mediately surrounding area, 
show 1 . A trace of oil or gas detect- 
ed in a core, cuttings, or circulat- 
ed drilling fluid, or interpreted 
from the electrical or geophysical 
logs run in a well. 2. A small par- 
ticle of gold found in panning a 
gravel deposit. 

shrinkage crack A crack produced 
in fine-grained sedimeni by the 
loss of contained water during 
drying or dehydration; e.g a mud 
crack. 

si In structural petrology, a fabnc 
defined by the preferred onenta- 
tion of grains within or internal to 
a porphyroblast. It may or may 
not be parallel to the preferred 
onentation of grains outside the 
porphyroblast. Cf: sc. 
stal A petrologic name for the up- 
per layer of the earth s crust, com- 
posed of rocks that are rich in sili- 
ca and alumina; it may be the 
» iirce of granitic magma. It is 
c laracteristic of the upper conti- 
nental crust. Etymol: an acronym 
for silica + a/umina. Adj. sialic. 
Cl: sialma. Syn; granitic layer. 
sfailiwa (si-al'-ma) A layer of the 


earth’s crust that is intermediate 
ir both depth and compositioD 
between the jmi/ and the sinut 
Etymol: an acronym for silica -|- 
a/umina -f magnesia. 
sIdc-lookiBg airborne radar An 
airborne radar system in which a 
long, narrow, stabilized antenna, 
aligned paralld to tbc motion of 
an aircraft or satellite, projects 
radiation at right angles to the 
flight path. It makes possible ex- 
tremely fine-resolution photogra- 
phy and mapping of the ground 
surface. Abbrev: SLAR. 
siderite (sid'-er-ite) 1 . 4 brownish 
rhombohedral mineral of the cal- 
cilt group, FeCO), commonly 
containing magnesium and man- 
ganese Sidente is common in 
beds and nodules of clay iron- 
stone, and is an ore of iron. 2. A 
general name for meteontes com- 
posed almost wholly of iron al- 
loyed with nickel, 
sklerolite (sid'-er-o-litc) stonjhiron 
meteorite 

rideromelane (sid-er-om '-e-lane) 
tachylyte. 

siderophile element (sid'-er-o- 
phile) An element that has a rela- 
tively weak affinity for oxygen 
and sulfur and that i5 readily solu- 
ble in molten iron It is concen- 
trated in iron meteorites and pre^ 
sumably in the earth’s inner core. 
Cf: chalcophile element, lithophile 
element 

sideroapbere (sid'-er-o-spherd 
Central iron core of the earth, 
side shot A reading or measure- 
ment from a survey station to lo- 
cate a point that is off the traverse 
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or tlMt is nol mlcaded to be omI 
ss s bsie for Hie exteoMo of the 
survey. It k usosOy nuKie to de- 
tenaiiie the pontiQB of sonie ob- 
ject thst it to be shown on a map. 
sideliackhig Intoitioiially dclkcl- 
ing and feSriUhig the lotaer fiait 
of a bordiole awsy from a previ- 
oua oottfie; €.6. drilling to the «de 
of and beyond a pieoe of drilling 
equipment that is per ma ne n tly 
lost in the hole. Cl: dineetkmai 
drilling, 

sidewall corn A core or rock sam- 
ple extracted from the wall of a 
drill hole, either by shooting a re* 
tractable hollow prqiectiie, or by 
mechanically removing a sample, 
sidewall saaspllat The process of 
obtaining sidewaO oores* usually 
by percussioa (shooting hollow 
retractable cytindrical bullets into 
the walls). 

sienna (w-en'-na) Any of various 
brownbh-yellow earthy Kmonitk 
pigments for oil stains and paints. 
It becomes orange red to reddisb 
brown when burnt and is geoer- 
ally darker and more transparent 
in oils than ackers. Named after 
Siena, a town in Tumany, Italy. 
Cf: umber. 

kerra (si-er'-ra) A higb range of 
hills or mountains, esp, one hav- 
ing jagged or irregular peaks that 
when projected against the sky 
resemble the teeth of a saw; e.g. 
the SieiTa Nevada in California. 
Etymol; Spanish, from Latin ser- 
m, “saw”. 

sieve aaalysis Determination of 
the percentage dktributioo of 
parti^ sue by passing a meas- 


lued sample of soil or a gHi m w i t 
tbrongb standard sieves of vari- 
OQS saer. 

MkenbabmuAsyn,id poUukMa^ 
tie texture. 

1. An observation taken for 
deScfimnmg dtrectioo m positioo. 
Alaa the data obtained by such 
an obaervatkm; e.g. a bearing tak- 
en with a compass wfien making a 
survey. Z A device with a sasaB 
aperture dirougb which objects 
are seen and by which their dueo* 
tk»s are determined; e.g! an 
*^opCB sight*' of an ahdadeL 
aiglllmte (stg-il-lar'-i-an) n. An 
arhoccsoent dub inoas of the 
genus SSigUkria Chat occurs in 
Chi t oBiteroaa depoots.— adj. 

Piertahiing to SigiilaruL — Cf: 

dvMhW fsid (stg-moi'-dal) A 
recumbent fold, the anal surface 
of m bich is so curved as to resem- 
ble the letter S. 

sflevde I.Acongiomcrsleooosist* 
ing of snrficial sand and gravd oe> 
mcnlec) into a bard mass by silica. 
2. A silioeoiis dhriCFuil ----Ety- 
moi: silioeaus + conaeae Cf: 
calcrete: ferricrete. 
silica (M'4-ca) Silicon tiBoxidek 
SiC> 2 . It occurs as crystallme 
quartz. Gryptocrystallioe chal- 
cedony. and amorphom opal; 
dominandy in sand, diatomtle^ 
and cberi; and oombtned in wli- 
cates as an essential constitiient of 
many mneials. 

dlim nud An industrial tenn for a 
sand or an easily di sa g gr e g a te d 
sandstone that has a very high 
percentage of quartz. It It a source 
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of iiicoo and a raw material of 
ifaai and other industrial prod- 
nets. 

ifliente (sir-i-cate) A oompound 
wlioae crystal structure contains 
8 K> 4 tctiahedra. either isolated or 
joined through one or more of the 
OKaygen atoms to form groups, 
chains, sheets, oc three-dhnen- 
siofial structures with metallic ele* 
ments. Silicates are dassihed ac- 
cording to crystal structure (me 
aemh/joire. aonKsUkau, cydosUh 
cakt, ifiosilicttte, phylkxsilioate, tec- 
HttUkateX 

aOicaSed (sir-i-cat-ed) Said of a 
rock in which the process of iiiicu- 
Ifoff has occucred. 
sBication (sil-f-ca'-tion) The proc- 
ess of oonverting into or replacing 
hy silicates, esp. in the foncatkio 
of sham min^s in carbonate 
rocks. Cf' sUkificatum. Adj: sih- 
cofed 

tfUccouB (si-ir-coous) Said of a 
rock or otho substance contain- 
ing abundant silica, esp. as free 
silica rather than silicates, 
sfficaous ooase Any pelagic deep- 
sea sediment containing at least 
30% siliceous skeletal remains, 
e.g. radiolanan ooze, diatom 
ooae. 

siliceous reaidne An insoluble rest- 
due chiefly composed o' stLiceous 
material, such as quartz or chert 
rilice oui shale A hard, fine- 
grained rock of shaly texture with 
an exceptional amount of silica 
(as mudi as 85%). ft may have 
formed by silicifKatum of normal 
shale, as by precipitation of silica 
denved from vokzuuc ash, or by 


accumulation of organic material, 
such as diatom tests, at the time 
the day was deposited, 
dllceona dnter The lightweight 
porous opaline variety of silica, 
white or nearly white, deposited 
as an incrustation by precipita- 
tion from the waters of geysers 
and hot springs. Syn: stater: gry- 
seriUL 

■ilkk (si-lkMc) Said of a stbea- 
rich igneous rock or magma. Al- 
though there is no firm agreement 
among petrologists. the amount 
of silica is usually said to consti- 
tute at least 65 percent or two- 
thirds of the rock. In addition to 
the combined silica in feldspars, 
siKac rocks generally contain free 
silica in the formof quartz Gran- 
ite and rhyolite are typical silicic 
rocks. Syn: acidic: ovenaturuted 
Cf: bask: intermediate: ultrabasic. 
sIHcklaatk (si-li'-ci-das'-tic) Per- 
tainmg to clastic noncarbonate 
rocks that are almost exdusivdy 
silicon-bearing, either as forms of 
quartz or as silicates. 
silicifkathNi (si-lic'-i-fi-ca'-tion) 1 . 
The introductioD of, or replaoe- 
mcot by, silica, esp. in the form of 
hne-griiiiied quartz, chalcedony, 
or opal, which may fill pores and 
replace existing minerals. Cf: Ji7i- 
catkn. 2. A process of fossiliza- 
tioo wherein the origiDal oomptv 
nents of an organism are replaced 
by quartz, chalcedony, or c^. — 
Adj. dlicified 

silidfied wood (si-lic'-i-fied) A 
materia! formed by permineralizO’ 
tkm of wood by sitica in such a 



maniKa' that the orismtl form and 
structure of the wood is pm- 
served. The silica is gcoerally tn 
the form of opal or chalcedony. 
Syn: petrified ymod: opalized 
wood, 

silkoii-axy 0 ea tetrahedron (stl'-i- 
oon-ox'-y-gen) \ complex ion 
formed by four oxygm ions sur- 
rounding a silicon ion in a tetrahe* 
dral configuration, with a nega- 
tive charge of 4 units. It is the 
basic unit of the silicates. It is 
commonly written as Si 04 . 
silky luster A type of mineral lus- 
ter characteristic of certain fi- 
brous minerals, e.g. chrysotile. 
sill 1 A tabular igneous intrusion 
that parallels the planar structure 
of the surrounding rock. Cf: dike. 
2. A submarine ridge at a shallow 
depth, separating a ba.sin from 
another basin or from the open 
sea, c g at the Straits of Gibnil- 
tar 3. A ridge at a shallow depth 
neai the mouth of a fjord, sepa- 
rating the deep water cH the Ijord 
from the deep fxean water out- 
side. Syn: threshold, 
silled luttin A depression in the 
ocean floor charactenzed by re- 
stricted water circulation often re- 
sulting in oxygen depletion. Syn: 
barred basin. 

sHlimanlte (siJ'-li-man-ite) 1 An 
orthorhombic mineral, .Al 2 Si 05 . 
It IS tnmorphous with kyanite 
and aodalusite. S^hmanite ocxrurs 
in long, slender crystals, often as 
wispiike or fibrous aggregates in 
schists and gneisses; it forms at 
the highest temperatures and 
pressures of a regionally mcia- 


morphoaed sequenoe and tschar- 
actertstk of tte innemiost none 
of ooDtact-metamorphosed sedi- 
ments. 2. A group almniniini- 
stlicate muia^ intduding silli- 
manite, kyanite, andahisite, 
diunortierite, topaz, and mullite. 
silt 1. A detrital particle fjocr than 
fine sand and coarser than day. 
commonly in the range of l/16to 
1/256 mm. 2. A loose aggregate 
of rock or mineral partides of silt 
suae, commonly with a high cook 
tent of day ndiierals. 3. Mud or 
fine earth in suspension in water. 
silistoBe An indurated silt having 
the texture and compositioii of 
shale but lacking its hne lamina- 
tion or fissility; a massive mud- 
stone in which silt predominates 
over clay. It tends to be flaggy, 
contamtng bard thin layers, and 
often showing primary current 
structures 

Silariaa (Si-lu' ri-an) A period of 
the Paleozoic, thought U> have 
covered the span of time between 
440 and 400 milliun years ago; 
also, the corresponding $y.stent of 
rocks. The Silurian follows the 
Ordovician and piecedes the 
Devoman. It is named after the 
Silures, a Celtic tnbe. 
aOver A soft white minei al, the na- 
tive metallic dement Ag. It is of- 
ten alloyed small amounts of 
gold and other elements. It occurs 
in stringers and veins and m the 
upper parts of silver-sulfide lodes. 
Sima (si' ma [sigh'-ma]) A pet- 
rologic name for the lower layer 
of the earth’s crust, composed of 
rocks that are nch m s^ica and 
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magnena It la equivalent to the 
oceanic cniat and to the lower 
portion of the cootuiental cnisU 
underlying the no/ Etymol an 
acronym for Jihea + megnena 
Adj amattc Cl siaima, Syn in- 
urmediaie layer: bcaalnc layer 
aimilar fold (wm'-i4ar) A fold tn 
which the orthogonal thicknesa of 
the folded strata is greater in the 
hinge than tn the limbs, hut the 
distance between any two folded 
surfaces is constant when meas- 
ured parallel to the axial surface. 
Cf reverae amiiar fold, eoneentric 
fold 

simple shear A homogeneous 
strain that consists of a movement 
in one direction of all straight 
lines initially parallel to that di- 
rection U can be deadly approx- 
imated by shearing a deck of 
cards Cf pure $hear 
sinistral (si-nis' tial) Pertaining, 
inclined, or spiraled to the left, 
specif pertaining to the reversed 
or counterclockwise direction of 
coiling of some gastropod shdis 
Ant dextmi 

sinistral fsniH kfi-lateml fault 
sinistral fold An asymmetric fold 
with the asymmetry of an S as op* 
posed to that of a Z when seen in 
profile rhe long limb appears to 
be offset to the left Cf dexiral 
fold 

sink 1 stnkkole. 2 A collapse 
depression on the flank of a vol- 
cano 3 A depression with no 
outlet, as where a desert stream 
comes to an end or disappears by 
evaporationf e g Caison Sink in 
Nevada 


sinklMde A arcular depreraon ID a 
karst area Its drainage n subter- 
ranean. Its sue IS measured in me* 
ters or tens of meters, and it is 
commonly funnel-ihaped. Syn 
Mine, stnk. See alao kant wd- 
Iff 

afaddng 1 subadenee Z The 
downward movement of oceanic 
surfme waters, generally caused 
by oonvergmg cuirenu or by a 
water mats that becomes denser 
than the surroundmg water Ant 
upweihng. 

ainter (sin -ter) 1 xltceous smter 

2 Odcareous spring deposits, I e. 
tufo or traremne. — Etymol 
German Sinter, **cuider^ 

linuB (w'-nut) A groove, sht. or 
notch, as developed in the shells 
of several mvertebrates, e.g. a 
deep remtrint m the outer hp of 
the aperture of a gastropod sUl 
Cf jm/cmi 

aiphoB (n'-phoo) 1 A water con- 
duit m the shape of an inverted U» 
in wlncfa the water IS m hydrostat- 
ic eqmhbnum 2 A part of a cave 
passage tn which the ceding dips 
below water level Seealso sninpi 

3 A tubebke organ in some in- 
vertebrates for drawing in and 
ejecting water currents. 

Siting on a well Woriung at a well 
localioo when the well is bemg 
drilled The geologist examines 
Guttmgs and cores, to ascertain 
what formatioiis are penetrated 
and to look for signs of hvdrocar- 
bons 

S-Joiat longitudinal jotnt 
sfcani The term is generally re- 
served for rocks composed mostly 



of lime-bcanDg silicates, derived 
from nearly pure limestooes and 
dolomites into which large 
amounts of Si, Ai, Fe, and Mg 
have been introduced. Approx, 
syn tactite. 

skewness The condition of being 
disordered or lacking symmetry; 
specif, the state of asymmetiy 
shown by a frequency distrOmtioH 
that is b^hed on one side of the 
average and tails off on the other 
side Also, a measure of such 
asynunetry. Several coefficients of 
skewness have been devised in an 
attempt to assign genetic signifi- 
cance to sediment distribution. 
Cf: kurtosis. 

skin frictUMi 1. The frictional re- 
sistance developed between soil 
and an engineering structure. 2. 
The sheanng resistance of the 
ground developed on the sides of 
a v*ile, pipe, or probing rod. 3. The 
fnctiOD between a fluid and the 
surface of a solid moving through 

It. 

slag 1. A scoriaceous or dndery 
pyroclastic rock. 2. Material from 
the iron blast furnace, resulting 
from the fusion of fluxstone with 
ash from the coke and impurities 
from ihe ore. Formerly a solid 
waste, slag is now utiliz^, esp. lo 
construction. 

slaking 1. The crumbling and 
disintegration of earth materials 
upon exposure to air or moisture; 
specif, tik breaking-up of dry clay 
or soil when saturated with or im- 
mersed in water. 2. The treating 
of lime with water to give hydrat- 
ed (slaked) lime. 


SLAR stde^hfoking airborne radar. 
slate 1. A compact, fine-gramed 
metamorphic that possesses 
slaty cleavage and hence can be 
split into slabs and thin plates. 
Most slate was formed from 
shale. 2. A coal miller's term for 
any shale accompanying coal; 
also, sometimes the equivalent of 
bone coal 

slate ribbon A relict ribbon struc- 
ture on the cleavage surface of 
slate, consisting of varicolored 
and straight, wavy, or cnimided 
stripes It is gene^ly a trace of 
bedding. 

sbity denva^ A parallel foliation 
of fine-grained, piaty minerals, 
mainly chlorite and seriette, in a 
direction perpendicular to the di- 
rection of maximum finite short- 
ening. developed in slate or other 
homogeneous rock by deforma- 
tion and low-grade metamor- 
phism. Most slaty cleavage is also 
axiaUplane cleavage. Syn: flow 
cleavage. 

slice 1. tnmst slice. 2. An arbitrary 
loformtM division, either of uni- 
form thickness or constituting 
some uniform vertical fraction, of 
an otherwise indivisible strati- 
graphic unit, distinguished for in- 
dividual facies mapping or anal- 
ysis. 

slickensidc (slick'-en-sidc) A pol- 
ished and striated rock surface 
that results from friction along a 
fault plane. 

slide 1 The movement or descent 
of a landslide or rockslide; also, 
the mass of material so nioved. 2. 
The track of bare rock or fur- 
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rowed etnb left by a landslide, 
attm Me I . A rotary borehole hav- 
ing a diameter of S in. or less. 2. 
A drill hole of the smallest practi- 
cable UBt, often drilled with a 
truck-mounted rig, used pnmari- 
ly for mineral exploration or to 
obtain stratigraphk: or structural 
information. 

slip 1. The relative displacement of 
formerly adjacent points on op- 
posite sides ^ a fault, measured m 
the hiuit surface. Partial syn: 
shift Syn: total dispheement 2. 
crystal gliding. 

slip cleatags A type of cleavage 
that is superposed on slaty cleav- 
age or schistosity, and is charao- 
tenzed by finite spacing of cleav- 
age planes between which occur 
thin, tabular bodies of rock with 
crenulatcd cross-lamination, Syn: 
shear cleavage: strain-slip cleav- 
age. 

slip face 1. The steeply sloping sur- 
face on the lee side of a dune, 
standing at or near the angle of 
repose of loose sand, and advanc- 
ing downwind by a succession of 
slides wherever that angle is ex- 
ceeded. 2. The leeward surface of 
a sand wave, exhibiting foreset 
bedding. 

slip fiber Veins of fibrous minerals, 
esp. asbestos, tn which the hberi 
are more or less parallel to slidt- 
ensided vein walls. Cf: cross fiber. 
dOp fold shear fold. 
slip-off ilope A gently sloping sur- 
face devdoped along the inner 
bends of rivers, opposite to the 
cutbank. The surfed is the result 
of lateral and downward erosion 


by die river. 

slip dmt A stratum or rock unit 
on the limb of an anticline that, 
having become fractured at its 
base, has slid down and away 
from the antidine. It is a gravity- 
collapse structure, 
slip Surtees A landslide displace- 
ment surface, often slickensided, 
striated, and subplanar. It is best 
exhibited in argiilaceous matenais 
and m those materials which are 
highly susceptible to clay altera- 
tion when granulated, 
slip tectooite A tectonite pihosc 
deformatioD is along the most 
prominent S planes; a type of S 
tectonite. 

slope teilnrs Gradual or rapid 
downsJopc movement of soil or 
rock under gravitational stress, 
often as a result of man-caused 
factors, e.g. removal of material 
from the bate of a slope, 
slops stability The resistance of a 
natural or artificial slope to fail- 
ure by landslidiDg. 
dope waah Soil and rock material 
moved down a slope predomi- 
nantly by the action of gravity as- 
sisted by running water that is not 
confined to channdis; also, the 
process by which such material is 
moved, specif sheet erosion. Cf: 
colluvium. 

tlou^ 1. A marsh or shallow un- 
drained depression. 2. A sluggish 
body of water in a tidal flat or 
bottomland 3 A piece of sdft, 
muddy waterlogged ground.— 
ProD* sloo 4. Rock matenaJ that 
has crumbled from the sides of a 
borehole; it may obstruct the hole 
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or be wished out lo the dnllmg 
mud Proo shift 

ahdciig Coocentretiiig beivy mio- 
erals, e.g » gold or dsotente, by 
washing unconsolidated material 
through boxes (slmoes) equipped 
wiih nffies that trap the heavier 
minerals on the floor of the box 
slniBp 1 The downward slipping 
of a mass of rock or unconsolidat- 
ed matenal, moving as a unit, 
usually with backward rotation 
cm a more or less horizontal axis 
parallel to the cliff or slope from 
which It descends 2 The shdmg- 
down of a mass of sediment short- 
ly after its depositton on an un- 
derwater slope esp the down 
slope flowage of soft uncon- 
solidated manne sediments at the 
head or along the side of a subma- 
nnc canyon Syn subaqueous 
qltdmg 3 The mass of matenal 
produced by a slump, a slump 
block. 

slump bedding A term applied 
loosdy to any disturbed bed^ng, 
specif deformed bedding pro 
duced by subaqueous slumping or 
lateral movement of newly depos- 
ited sediment See also convolute 
lammatwn 

slump blocit A coherent mass of 
matenal tom away dunngtbe for- 
mation of a slump, the slide mass 
remains virtually intact and 
moves outsmrd and downward 
sluBip fault normal fault 
ihiaip fold An intraformational 
fold produced by slumping of soft 
sediments 

•lurry A highly fluid mixture of 
srater and finely divided matenal. 


eg of pulverized coal and water 
for movement by pipeline* or of 
cement and water for use ID grout 

m 

dudb pit A surface excavadon or 
diked area to impound water or 
dnllmg mud for use in dnllmg or 
to retain fluids discharged from a 
wdl 

smaltite (smalt'-ite) A tm-whi(e or 
pale-gray isometric mineral (Co. 
Ni)As3.x If usually contams 
some iron, often occurs with u>- 
baldte. and is an ore of cobalt and 
nickel 

MMCtite (smec'-tite) A group of 
expandmg-lattfce day minerals of 
the general formula Ro 33^2^14 
Oio(OH)2-aH20. where R in- 
dudes one or more of the catiom 
Na+. Mg+ 2 . Ca^^ and 
possibly others The minerals are 
charactenzed by a three-layer 
crystal lattice (one sheet of alumi- 
num and hydroxyl between two 
sheets of silicon and oxygen), by 
dehcienaes m charge in the tet- 
rahedral and octahedral positions 
balanoerl by the presence of cat- 
ions (most commonly calaum 
and sodium) subject to base ex- 
change. and by swdling on wet- 
ting. due to introduction of inter- 
layer water m the c-axis direc- 
tion The smectite minerals are 
the chief constituents of bentonite 
and fullers earth, and are com- 
mon m soils, sedimentary rocks, 
and some mineral deposits Mont- 
monllonite, formerly used as a 
group name in the above sense, is 
now considered a mineral of the 
meente group 
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nittnoailie (smith'-son-ite) A 
minenl of the caldtc group* 
It 18 a secondary mineral 
Miocialed with sphalerite, is com- 
monly reoiform, botryoidal, stal- 
actitk, or granular, and is an ore 
of zific. Cf: hemimorphite, 
smoky qiiaitx A smoky, brown to 
gray and often transparent crys- 
talline variety of quartz. 

Snell's law law of refraction, 
mowfield A region of permanent 
snow cover, as at the head of a 
glacier; the accumulation area of 
a glacier. 

SDowIfne 1 . The altitude above 
which there is permanent snow. 2 . 
firn line, 

soapstone A massive metamorphic 
ro^ composed essentially of talc, 
with varying amounts of micas, 
chlorite, and other minerals. It 
may be sawed into laboratory 
bench tops, switchboards, and the 
like. 2 . A miner's and driller’s 
term for any soft, unctuous rock 
such as micaceous shale or 
sericitic schist. 3 . steatite. 
soda Sodium carbonate, Na2CX>3; 
especially the decahydrate, Na2 
COj-lOH^O. Loosely used for 
sodium oxide, sodium hydroxide, 
sodium bicarbonate, and even for 
sodium in informs^ expressions 
such as soda spar. 
soda ash Commercial term for 
sodium carbonate, Na2003. 
soda f e kh pa r A misnomer for 
’"sodiiim feldspar**, i.e. aUrite. 
•oda lake An alkali lake whose 
waters contain a high content of 
dissolved sodium salts, chiefly 
sodium carbonate acoompaiued 


by the chloride and the sulfate. 
Examples occur in Mexico and 
Nevada. 

lodallte (so'-da-lite) A blue miner- 
al of the feldspathoid group, Na^ 
Al3Si30i2Q. It occurs in various 
sodium-rich igneous rocks, 
soda alter Chile saltpeter. 
aoda prairie An extensive level bar- 
ren tract of land covered with a 
whitish efflorescence of sodium 
carbonate (natron), as in parts of 
SW U.S. and Mexico. Syn: salt 
prairie, 

aoda apar An informal commercial 
term for sodic feldspar,«.e. albite, 
or for a feldspar mixture assaying 
at least 7 % Na 20 . Syn: Na-spar. 
Cf: potash spar 

aodlan heatoaite (so'-di-um) Ben- 
tonite in which Na+ is the domi- 
nant exchangeable ion. Sodiuir 
bentonite will absorb large quan- 
tities of water, increasing in 
volume as much as 8 times. It is 
widely used in oil wdl drilling 
muds, in pelletizing pulverized 
von ore, and in bonding foundry 
sands. Syn; Wyoming bentonite. 
Cf: calcium bentomte. 
soft coal bituminous coal 
soft groaad That part of a mineral 
deposit that can be mined without 
drBling and blasting. It is usually 
the upper, weathered portkm of 
thede^t. 

•oft rock LA term used ioooely for 
sedimentary rock, as diatin- 
guiahed from igneoaa or meta- 
morphicroclL 2 . Rock that can be 
removed by air-feoerated ham- 
mm, but caaaoc be handled 
ecooomicaUy by pkk.— Cf: hard 



•oft-rock gBokw 


475 


nfck. 

«fl-fOck gaohtf A colloquial 
term for geology of aedmiaitary 
rocks, as opposed to hani-roek 
geohgj^ 

soft walar Water that lathers 
readily with ordmary soap; water 
containing not more than 60 mg/l 
of bardnesshforming ooostitueote 
expressed as CaOOj equivalent. 
Cf; hard water; hardness. 
soil 1 The natural mediuin for the 
growth of land plants. 2. In engi- 
neering geology, all unconsolidat- 
ed materials above bedrock; i.c. 
the regolitk 3. lunar regolitk 
soil cin^ The gradual, steady 
downhill movement of soil and 
loose rock material on a slope, 
soil harton A layer of a soil that 
is distingutshable from adjacent 
layers by characteristic physical 
properties such as structure, col- 
or, or texture, or by chemical 
composition, including cootoit of 
organic matter or degree of acidi- 
ty or alkalinity. Soil horizons are 
generally designated by a capita! 
letter, with or without a numen- 
cal amiotatioQ, e.g. A horizon, A2 
horizon. Syn: horaon; sail zone. 
aoil amp A map showing the distri- 
bution of various soil types in an 
area or region. 

aoil marlMUiics The application of 
the principles of mechanics and 
hydraulics to cngueeiuig prob- 
lons dealing with the b^vior 
and nature of soils, sediments, 
and Ollier unconsolidated ac- 
cumulatioiis; the study of the 
physical properties and utilization 
of loila, esp. in relation to high- 


way and foundatioo engineeriiig. 
•oil profile A vertical section of a 
soil that displays all iu horizons, 
■oil ■tahittrotUm Chemical or me- 
chanical treatment designed to tn- 
creaae or maintain the stability of 
a soil mass or otherwise to im- 
prove its cngineenng properties. 
StabilizatioD methods include 
physical compaction and treat- 
ment with cement, hme, and bitu- 
men. 

aoO-strativwphic unit A soil with^ 
physical features and stratigraph- 
ic rdatioos that permit its consist- 
ent recognition and mapping as a 
stratigraphic unit. 
soO stripe A sorted stripe whose 
texture is considerably finer than 
that of a stone stripe. 

■oO survey A general term for the 
systematic examination of soils in 
the field and in the laboratory, 
thdr descnption and classifica- 
Uoo, the mapping of kinds ol .soil, 
and the interpretation of soils for 
many uses, toduding suitability 
for growing vanous crops, 
grasses, and ..rees, or for engineer- 
ing uses, and predicting their 
behavior under different manage- 
ment systems, 
soil aone sml horaon. 
sol A homogeneous suspension or 
dispersion of colloidal matter in a 
fluid. A sol is a more fluid form 
than a gel Cf: aerosoL Syn: ad- 
loidai dispersion. 

solar (so'-lar) The rate at 

wliicfa solar radiant energy is re- 
ceivod outside the atmosphere on 
a sufface normal to the incident 
radiation at the eaith^s mean dia- 



UUDoe from the nm. The value of 
the mean solar constant is 1.94 
gram calories per minute per 
square centimeter. Cf: insolatiotL 
mimr salt Crystalline salt obtained 
by evaporating searater or other 
brine by the heat of the sun. 
sole 1. The undersurface of a rock 
body or van. esp. the bottom of a 
sedimentary stratum. 2. The hiult 
plane underlying a r/tnorjAcef. 3. 
The middle and lower parts of the 
shear surface of a landslide. 4. fhe 
basal ice of a glaaer. 
sole fault A tow-angle thrust fault 
forming the sole of a nappe; also, 
the basal main fault of an imbri- 
cate structure. 

sole iniection An igneous intrusion 
that was emplaced along a ihrusi- 
fault plane. 

sole miurk A directional structure 
or irregularity on the underside of 
a bed of sandstone or siltstone 
along Its contact with a finer- 
grained layer such as shale. Ex- 
amples* load cast; flute casL 
solfatara fsol-fa-ta'-ra) A type of 
fumaroUt in whkh the gases are 
suifurous. Etymol: the Solfatara 
volcano. Italy 

solid flow Flow in a solid by rear- 
rangement among or within the 
constituent portidcs. Cf; liquid 
flow; viscous fiow, 
stM soiutiou A single crystalline 
phase that may be varied in oom- 
posttioo within finite Kmits with- 
out the appearance of an addi- 
tional phase. Syn: mixed erystoL 
solidus (sol'-i-dos) The locus of 
poinu on a temperature^omposi- 
tioo diagram in a system at tem- 


peratures above which solid and 
liquid are in equilibrium and be- 
low which the system is complete- 
ly solid. In binary systems with- 
out solid solutions, it is a straight 
fine; with adid solutions, it is a 
curved fine or a combination of 
curved and straight lines. In ter- 
nary systems, the solidus is a fiat 
plane or a curved surface, 
soliflttction (so-li-fluc'-tioo) The 
slow downslope movement of 
waterlogged soil, normally at 0.5- 
S.O cm/yr; esp. the flow oocumng 
at high devations in regions uo- 
deiiam by frozen ground that acts 
as a downward terrier to water 
percolation, initiated by frost ac- 
tion and augmented by mdtwater 
resultiiig from alternate freeziiig 
and thawing of snow and ground 
ice. Solifluction is generally more 
rapid than soil creep. 
soUfiuctliNi lobe An isolated, 
tongue-shaped feature, up to 25 m 
wide and ISO m long, formed by 
more rapid solifluction on certain 
sections of a slope showing varia- 
tions in gradient. It commonly 
has a steep front and a relativdy 
smooth upper surface. 
solifluelioB atreum A narrow, lat- 
erally confined streamltke deposit 
of solifluction material, 
adttary coral (sol'-i-tar-y) A coral 
that does not form part of a colo- 
ny; an individual oorallite that ex- 
ists unattached to otha coralfitcs. 
Cf: eohniai coral Syn: cup corat 
horn eoruL 

wdbMaa (so-lu'-tion) 1. A process 
of chemical weathering by which 
mineral and rock material pasn 
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mto aoittisoo; e.g. reoieval of the 
caldtim certMmte to lio^^ 
carbonic add doivcxl from run- 
water cootahiittg carbon dkndde 
acqutnad during tta passage 
through ihe aunoaphcfe. Syn: 
aoiitfivfi. 2. The Uquid oesulthig 
trow such a prooest. 
volutioa breeds K coUapse bftcda 
fooned where aolubbe msicriai 
has‘ bc^n removed by soluttaot aI« 
the overlying rock to settle 
and hc&sme fragmented; eg. a 
rrcccia coonstuig of chert frag* 
ments from a limesioiie whose 
carbonate matenal has been dis* 
solved away. See also: evaporite- 
soluuon breccia. 

solutioB ceilagoa Abrupt coUapae 
of nonsoiuble strata due to the 
dissolution of soluble underiying 
rock. 

solutuw load dissolved hood. 
solution mining t. Theiihplaoedis- 
solutioc of mineral oompooents 
of an ore deposit by permittiag a 
leaching soluticm. usually aque- 
ous, to trickle downward through 
the frar :red ore to collection 
gallenes at depth. 2. The mining 
of soluble rock materialt esp. salt, 
from underground depoaita by 
punsping water down welli into 
contact with the depoait and 
nemerving the brine thus created 
solatkMi transfer The process of 
pressure soiuthn of detrital grains 
at points of contact, followed by 
cb^cal rcdepoaittoii of the dts- 
solved mate^ on the leaa- 
strained parts of the gnuo sur- 
faces. See also. RieeWs prtadpk. 
sahHon va tt ay ham anOQi 


•olvut 0m)1'-vus) On a phase dia- 
gram, the curved hne in a binary 
systcin» or the surface in a ternary 
system, that sepmtea a field of 
homogeneous a^ solutioii from 
a field of two or more phases that 
may Icnn from the homogeneous 
one by exsolution. 

•osar W nar) An acronym of 
sound itovigation and ranging, 
a method used in oceanography 
to sttidv the ocoiQ floor, 
sonde The elongate cylindrical cool 
assembly used in a borehole to ac- 
quire a well log. It is 6 to 40 feet 
in length and 2 to 6 inches in 
diameter, and contains various 
energy-input devices and/or re- 
sponse sensors. The sonde is low- 
ered into the borehole by a multi- 
conductor cable, or wire line. 
soak log (son'-ic) An acoustic hg 
showing the interval-transit time 
of compressional sdsinic waves in 
rocks near the wdl bore of a liq- 
uid-filled borehole. First used for 
sdsmic-vdo ity information, it is 
now used chiefly for estimating 
porosity and lithology. Syn: 
velocity log. 

aoaoproba (son'-o-probe) A type 
of echo sounder that generates 
sound waves and records their re- 
flections from inequalities 
beneath a scchmeatary surfeoe. It 
IS used in subbottom profiling, 
iofoailleite (so'-ro-sil'-i-cate) A 
class or structural type of silicate 
characteriaed by the Imkage of 
two Si 04 tetnihedn by the shar- 
ing of one oxygen, with a HtO 
ratio of 2:7. An example is heai- 
morpiule. ZiMSiTQKOHh-HyO. 



tarM 1. Said of a aedimoit or de> 
trital roek oonsittiiig of particitt 
of vnifonn size or lying within the 
hmita of a imgle grade. See also: 
wfU^aorted: poorly sonotL Syn: 
graded 2, Said of a group of 
Utmed ground features diaplayiiig 
a border of stones sufTOunding 
8aod» silt* or clay, 
aortad circle A form of patterned 
ground that is dominantly circu- 
lar and has a sorted appearance 
oommofiiy due to a border of 
stones surrounding finer material; 
developed singly or in groups. 
DiaincSer a few centimeters to 
more than 10 m; the stone border 
may be 35 cm high and S-12 cm 
wide. Syn: stone circle; stone ring. 
sorted oat A fonv of patterned 
ground whose mesh is intermedi- 
ate between that of a sorted circle 
and a sorted polygon and has a 
sorted appevanoe commonly due 
to a borte of stones suiroundifig 
finer mateiial. Diameter: a few 
centimeters to 3 m. 

•orlad polygon A form of patterned 
ground that is dominantly polyg- 
onal and has a sorted appear- 
ance due to a border of stones sur- 
rounding finer material; never 
developed singly. Diameter; a few' 
oentiaieters tc 10 m. Syn: stone 
polygon; stone ring; stone net 
aortad atop A fonn of patterned 
ground with a steplike form and 
a sorted appearance due to a 
downilope border of stones em- 
banking an area of finer material 
upalope; iormed in gnmpa. rarely 
if ever ngly. Dimeasions: 1-3 m 
wide; up Id Sm long in downslope 


directiCMi. See also: nonaoned 

f it p, 

aortad atr^ One of the alternating 
bands of finer and ooaiier materi- 
al compri a ing a form of patterned 
gimiM chainctcriaed by a striped 
pattern oriented down the steep- 
est svrilable slope. It never 
forms smgiy* and often esoeeds 
100 m in length on slopes as steep 
as 30*. An hufividual stripe may 
be a lew oentiDielcrs to 2 m wide* 
with the intervening area two to 
five times wider. See also: block 
stripe; soil stripe; stone stripe; 
striped ground. ^ 
sortiDg 1. The process by which 
sedimentary particles having 
tome particular chamcteristic 
(such as sme. shape* or specific 
gravity) are naturally separated 
from associated but dissimilar 
particlesby the agents of trans- 
portanoo* csp. running water. 2. 
The result of the sorting process; 
the degree of similarity ^ parti- 
cles in a sediment. 3. Aoieasureof 
sorting* or of the spread of the 
paitidoaiae distribution on either 
side of an average. 

BortlnglBdaa A measure of the 
uniformity of pardde size in a 
sediment* usu^y based on the 
statistical spread of the partkle- 
stze frequency curve. 

•oand 1. A r^tivdy 1^ arm of 
the sea or ocean* forming a chan- 
nel between an island and a maiB- 
landoroonneccingtwolarger.bhd- 
ies* as a sea and the oceriii* or 
two parts of the same^hody; it is 
usually wider and more estcnsive 
than a strait. l^^'Cisstic waves in 



which the direction of particle 
motion is longitudinal, i.e. paral^ 
lei with the direction of propaga- 
tion. The term is sometimes re- 
iktncted to such waves in air and 
water, but is also applied to wave 
motion in solids, it is the type of 
wave motion most often us^ tn 
the reflection seismograph meth- 
od of geophysical prospecting, 
sounding 1. The measurement of 
water depth taken from a ship. 2. 
In geophysics, a measurement of 
how some quantity vanes with 
depth 3. In engineenng, the 
thickness of soil or the depth to 
bedrock - 

sounding line A weighted line, 
wire, or cord used in sounding, 
sounding sand Sand, usually clean 
and dry, that emits a sound when 
disturM. such as a desert sand 
when sliding down the slip face of 
a dune, or a beach sand when it 
stirred or walked over. Examples: 
musical sand; booming sand; whis- 
tling sand. 

sound intensity seismic intensity. 
sour Said of crude oil or natural 
gas containing significant frac- 
tions of sulfur compounds. Cf 
sweet 

source-bed concept The theory of 
sulfide ore genesis that postulates 
an original syngenetic deposition 
of sulfides, and their later migra- 
tion and concentrauoQ, due, lor 
example, to a rise in temperature 
of the rock 

source rock The geological forma- 
tion in which oil or gas originate 
sp. species, 

space lattice crystal lattice. 


spall n. A relatively thin curved 
piece of rock produced by exfolia- 
tion— <v. To break off in layers 
parallel to a suifMt. 
spaa I. The length of a time inter- 
val. 2. The continuous length of 
the crest of a ripple mark, meas- 
ured at right si^lei to the ob- 
served or infearsd flow direction, 
spar A term loosely applied to any 
transparent or tran^ucent light- 
colored crystalline mineral^ usual- 
ly readily cleavable and some- 
what lustrous, esp. one occurring 
as a valuable nonmetallic mineral, 
e.g. fluorspar (fluorite) or heavy 
spar (barite). 

sparite (spar'-ite) 1. A descriptive 
term for the crystalline transpar- 
ent or translucent interstitial 
component of limestone, consist- 
ing of clean, relatively coarse- 
grained calate or aragonite that 
either accumulated dunng deposi- 
tton or was introduced later as a 
cement. It is more coarsely crys- 
tali'. e than micrite. 2. A lime- 
Ktone in which the spante oetneot 
IS more abundant than the micrite 
matnx. 

sparker A manne seismic-energy 
.wurce employing a high-voltage 
electrical discharge underwater, 
sparry 1 Pertaining to, resem- 
biir.g, or consisting of spar; e.g. 
**spa(iy vdn'\ 2. Pertaining to 
spante, esp. in allusion to the 
relative clanty, both in thin sec- 
tion and hand specimen, of Che 
calcite cement; abounding in spar- 
ite, such as a **sparry limestone**, 
spathic (spath*-ic) Resembling 
spar, esp. in having good cleav- 



tpftthizatioii 


4^ 


ipecific snsctptiMlity 


age 

fpathization (spath i m tion) 
Widely distnhuted c* ^staJlization 
of sparry carbonates su^ h as cal- 
ate and dolomite development of 
relatively large sjrar^ crystals 
that hav aood cleavage 
i|Hitter 1 Av accumulation of very 
fluid pyrociasts coating the sur 
face around a volcanic vent 2 
Droplets on the surface of mete 
ontes **n panl> fused svuh the 
crust 

fpatter cone A low steep-sided 
cone of spatter built by lava fouii 
tains along a fissure or around a 
vent It IS usually of basaltic 
matenal 

SF curve spontaneous potential 
curve 

apeelmi creation (spe rial I The the 
ory strongly supported before 
the theory of evolution was gener 
ally accepted that eac h species of 
organism inhabitmg the earth was 
created fully formed and perfect 
b> vonie divine process 
•peciation (spe a a'-tiou) 1 The 
production of nci» species of or 
ganisms fiom pre-cjiisting ones 
duiing evolution 2 The sorting 
of a collection of many fossil 
living specimens into groups ei h 
of which represents one species 
species (spe -cies) \ A group of or 
ganisms. other plant or antmal. 
that may interbreed and produce 
fertile offspring h-iving similar 
structure, luibits. and functimis 
Asa fundamental unit in the hicr 
archy of ciasstficauen. spcpes 
ranks next bdov< genwL The 
name of a species is a btnomm. 


Abbrev sp 2 A mineral distin- 
guished from others by its unique 
chemica] and physi^ p’'oper- 
nes — -Adj qteciflc PI spectet 
specific ahaorption (spe-af-ic) 
The capaaty off water beanng 
matena* to absorb liquid after 
removal cf free water, the ratu-' of 
the volume of water absorbed to 
the volume of the saturated 
matenal It s cqujil to soectfle 
vteld except when the water bear 
ing matenal has been compacted 
due to the weight of overlying 
rocks 

specific capacity Thg rate of dis 
charge of a water well per unit of 
drawdown commonly expressed 
in gallons per minute per foot It 
vanes slowly with duration of dis 
charge 

specific grantv The ratio of the 
weight of a m ven volume of a sub- 
stance to the weight of an equal 
volume of water 

spedtir name I fhe second term 
of a htnomcn. 2 4 less preferred 
syn of nomen 

specific retention The ratio of the 
volume of water that a given bod' 
of rock or soil will hold against 
the pull of gravity to the volume 
of the body it&df It is usually ex- 
pressed as a percentage ( i field 
capac 'y 

spedific rotstioa The angle of rota 
turn of place polan7ed light pass 
ing ipirough a substance, meas 
urrd n degrees per iecuneter for 
hqurds sod solutions and in de 
green per miUmieter for solids 



upedlfe yIM Tbe ratio of the 
volame of water that a given mass 
of saturated rock or soil will yield 
by gravity to the volume of that 
mass This ratio is stated as a per* 
ocfltage Cf effective ponuay, spe 
ifk ahsorptwH 

spe ciU N M i (spec'-i-mea) A naniple. 
as of a fossil rock, or ore cf hand 
^prcimen Among mmera. ti is 
i^teo restncied to seloited or 
hHod«ome samples such as fine 
pieces of ute« crystaU or frag« 
menu quartz shoamg visibde 
gold 

spectra! gainma*rav log \ cpec'-traO 
TTic f4dK.»ac^^4ty-io^ vurvcs of 
the iAienMty* of n^tuiai gamma 
radiation within dtvreie energy 
band> diara icnstic of specihc 
ra Uoactive senes <ii random radi- 
um tbonum)or i<«»t4 [^(potam- 
um-40) It IS used ir C'r. elation 
IS here otbet enterw fail also m 
uTcintum expt >ra jon wuere thori- 
um or potassium mi.ierais oon 
tnbute significantly to lotaJ gam 
ma radiation Sec also gamma* 
ray /qg neutron-acfiv^uon log 
apectrographic aailjsia (spec-tro- 
graph It) Analysts by obtaining 
the spectrum of a sutetance and 
matching lines in the spectrum 
with known wavelengths of lines 
mthe;»pecuaof thedemenu The 
analysis ran be made quanutative 
by ccwnpanng inti^sitics of the 
spectral lines 

apectrometer (spec-tforo'-e-ter) A 
device fbr measuring intensity of 
radiaCiOD as a function of wave* 
Icngtii 

apectroacope (spec'-tro-scope) An 


instrument for producing and 
visuallv observing a spertnta 
spectrum («pec'-tnrai} I An array 
of visible light ordered aoooidhig 
to Its coDSCitueot wavelengths 
(colors) by being sent through a 
pnsmordsfft4iruongratuig 2 An 
array of intensity values ordered 
according to any physical param 
etci eg energy sp^trum —Pf 
:g>ectnL Adj tpecl^l 
specular hematite l<?pc!t'-u-lar) 
sp^ulante 

speculante u-lar-ite) A 

blsik or gray varety of hematite 
with a splendent rnetalhi luster. 
oc4.uinng 10 miracCiMis or hthated 
masses or in tabular {^r disklike 
civstaJs S>n specular hematite. 
speculative resources (spet'-u-lw* 
tive) Undascover<*d mineral r^ 
soun^ that may occui cither in 
known types of deposit in a favor- 
able geologic setting where no dis- 
coveries have yet been made, or m 
as-vet-unkuown types of deposit 
that reniam to be recognized Cf 
hypotketieai resources, identified 
resou cet 

spelef^hrouolocy (spe le^i-chfO' 
nor-o-gy) The daang or 
cbronologv of a cave’s formatton* 
ot of Its mineral deposits or fiU- 
ing The dating may be either Ida- 
live or absolute 

speleologist (spe-le-ol'Ki-gist) A 
seteemt mgnged m s peleolog y 
Cf spelunker 

speleology (iipe4e-ol'-o^) Thesi- 
ploratiOD and scaentilic Mdy of 
caves, iDchidmi ther gHMis, 
morj^iogy, and mtneialogy. 
speleothem (spe’-le-O' them) A 



mineral deposit formed in a cave 
by the action of water. See also: 
came onyx; dripstone. Etymoi: 
Greek* *'cave dq> 08 it*’. 
spelmilrer (spe-lunk'-er) carer. 
apcTfenite Uper*-gen-ite) A cal- 
carenite that contains odliths and 
fossil debris (such as bryozoan 
and foraminiferal fragments) and 
that has a quartz content not ex- 
ceeding 10%. Type locality: Sper- 
gen Hill, near Salem, Ind. Syn 
Bedford limestone; Indiana lime- 
stone 

speimtophyte (sper-mat'-u- 
phyte) A vascular plant that pro- 
duces seeds, e.g. a gymnosperm or 
angiosperm; a seed plant. Such 
plants range from the Carbonifer- 
ous. Of: pteridophyte. 
apeaaartine (ipes'-sar-tine) The 
relatively rare manganese-alumi- 
num end-member of the garnet 
group. Mn 3 Al 2 (St 04 ) 3 . Syn: spes- 
sartite. 

speaaartite (spes'-sar-tite) 1. ^s- 
sartine. 2. A lamprophyre com- 
posed of pbenocrysts of green 
hornblende or cItnopyrxMhe in a 
groundmass of sodic plagioclase. 
with accessory olivine, biotite, 
apatite, and opaque oxides, 
sphalarife (spfaal'-er-ite) A yellow, 
brown, or black isometric miner- 
al, {ZxiJFeys, with a highly perfect 
dod e cahedraldeavagc and a resin- 
ous to adamantiiie luster. It is a 
widely distributed ore of zinc, 
cominoiily aaaodated with galena 
in vans and ocher deposits. Syn: 
hfendt; sine bknde; blackjack. 
sphm A yellow or brown mineral. 
GaTiSiO}. It ooeiin in monodinic 


crystals as an accessory mineral in 
granitic rocks and oddum-rich 
metamorphic rocks. Syn: titanite. 
iphenokl (spfae'-noid) An open 
crystal form having two nonpar- 
alld faces that are symmetrical to 
an axis of twofold symmetry It 
occurs in monodinic crystals of 
the sphenoidal class. Cf: dome 
disphCTOid. 

spherical coordinates (spher'-i-cal) 
A system of three-dimenstonal 
coordinates defined by a radius 
and two angles (like latitude and 
longitude). In seismic prospect- 
ing, the radial distance and angu- 
lar measures that give the orienta- 
tion of pulses ongHiatmg at a 
point source, such as a shothole. 
spherical weathering spheroidal 
weathering. 

spheridty (sphe-ric'-i-ty) The de- 
gree to which the shape of a sedi- 
mentary particle approaches that 
of a sphere. Not to be confused 
nntBi. roundness. 

Ighmid (sphe'-roid) Any figure 
differing but little from a sphere: 
in geodesy f a mathematical figure 
dosely approaching the geoid in 
form and size, and used as a sur- 
face of reference for geextetk sur- 
veys. 

spheroidal synunctiy (sphe-roid'- 
al) axial symmetry. 

Cphcroidal weathering A form of 
chemical weathering in which 
concentric shells of decayed rock 
(ranging in diameter from 2 cm to 
2 m) are successively loosened 
and sqiarated from a block of 
rock by water penetrating the 
bounding joints or other fractures 



and attacking the block from all 
gkte. It m nmilar to the laf:gcr- 
scale exfoiiation produced usual- 
ly by medmmcal weathering. Syn: 
enkahskim mothering; eoneemric 
weathering; spherical weathering. 
ipiisnrtHa (sphcr-u-lite^) 1. A 
ftMinded mass of acicular crystals* 
oommonly of feldspar, radiating 
from a oeotral point. Spherulites 
may range in size from micro- 
scopic to several oentimecen in 
diameter. 2. Any more or less 
spherical body or ci^talline ag- 
gregate with a radial internal 
structure formed in a sedimentanr 
rock, e.g. a carbonate nodule in 
shale. — Adj: sphemUtic Cf: or- 
bkttle. 

apbcralftfc (spher-u-Ht'-ic) Said of 
the texture of a rock composed of 
numerous spherulites; also, said 
of a rock containing spherulites. 
Cf: orbkular. 

WfksAe (spic'-ule) One of the nu- 
merous tiny cskaroous or sili- 
oeous bodies that serve to stiflen 
and support the tissues of various 
invertebrates, esp. the sponges. 
They are often found in samples 
of marine sediment and in Pako- 
mc and Cretaceous cherts, 
spike The known amount of an iso- 
tope added to a sample to deter- 
mine the unknown amount pres- 
ent m analysis by isotope dibt- 
tkHL 

spiHte (tpi'4ite) An altered basak, 
generally vencular, in whidi the 
feldspar has been albitned and is 
accompanied by chlorite, cakste, 
epidote, chalcedony, prehnite, or 
ocher tow-temperature hydrous 


crystallizatiQn products charac- 
teristicofa greenstone. Spilite of- 
ten occurs as submarine lava flows 
and exhibits pillow structure. 
Adj: sptUke. 

spine 1. mkciiir q>ine. 2. A pro 
joctioD of the shr^ surface found 
on various invertebrates, e^. a 
movable calcareous shaft on the 
test of an echinoid. 
spinel (spi-nd*) 1. A mineral, 
MgAl 2 Q 4 . Spinel has great hard- 
ness, usually forms octahedral 
crystals, varies widely in color, 
and is used as a gemstone. It oc- 
curs typically as a product of con- 
tact metamorphism of impure do- 
lomitic limestone. 2. An taomor- 
pbous senes of oxides, (Mg,Pe, 
Zo,Mn)A 1 ^ 4 , consisting of spi- 
nel, hercynite, gahnite, and galax- 
ite. 3. A member of the spinel se- 
rics. 

ipianing fiber Asbesios suitable 
for the manufacture of yarns and 
textiles. 

S-P Interval In earthquake sds- 
mUogy, the time interval between 
the first arrivals of longitudinal 
and transverse waves, which is a 
measure of the distance from the 
earthquake source, 
ppit A noall point of sand or gravel 
projecting from the shore into a 
body of water; a fhigertike exten- 
sion cH the beach. Cf: sand spit 
s plaae In structural geology, a 
oongenelic term for any planar 
fabric dement, e.g. foharion or 
bedding, Syn: s surfeoe. 
splmifit iMler (splen'-dad) A 
rnmeral luster of the foghed in- 
tendty. 



ipttHt Ml A type of bMidfld ootl 
tint IS hinL d«IL fatoeky. and 
grayiA Mack* «Mb tmeim firao 
ture and giaoalar texture itisde- 
fined qoanotxtiveiy as kavtiig 
more tkmi 5% aatbraxyfoo and 
more than 30% opaque attntus 
Cf dansm. 

qplh A coal seam that is sqmrated 
from the maw seam by a thick 
parting of other sedimentary 

rofJk 

spilt spread A type of sewnic 
spread in wliicfa the shot point i% 
at the caiter of the arranpemenr 
of peophonea It is (ommooty 
used for continuous profihtig and 
for dip shooting 

•pifttlii^ In taxonomy* the practice 
of dasaifyitig species and genera 
on tlie haais of rdatively minute 
dtfiercnces A taxonoiniat known 
for hts preference for finely drawn 
disttnctiofis IS called a ’'SpliUer** 
Cf lumping 

apedemene (spod* u-mene) A nun 
erai of the clmopyroxent group* 
L4AiSi20^ it occurs lo white to 
green pnsmatic crystals* often of 
great size, eap in gianitK peg*vui 
tftcs Spodumene IS an ore of lithi 
um 

spoil Overburden or other waste 
material removed m mining* 
quarrvmg* dredging, or excavat- 
ing 

qpott bank A bank, mound* or oth- 
er accumulation compoaed of 
spod* e g a submerged embank- 
ment of waste earth foatenal 
dredpsd from a ckamid and 
dumiM sioiigit 
qpaapa A amny-odled aquatic »- 


usrt^xrate bdongaig to the pby- 
Im Ponfm and diaractcnaed ^ 
an internal skiktoo 
amei frequendy of spmular opal- 
ine ttkea and tem oommonly of 
cnlcwm carbonate Range, 
cambnaa to pieaent Syn parifin^ 
am. 

p p ow tanean a p ai aiifalt Bn (spor 
ta'-ae-ous) Efewdopment of differ 
enoes m static deotncal potentiaS 
between ponds la die earth a 
lesult of chamcai reacnooa, dtf 
fercnoci m solution concm^ra- 
tion, or rhe movcinent of Rinds 
through porous media. See also 
m!/ poienoal mHkod. 
apoafaaeniia polfartaf cnrfe Tht 
eiectnc hg curve that records 
changes in natural potential along 
an uncaaed borehole Small voiN 
ages are dradoped beraeen mud 
filtrate and fommtion water of an 
invaded bed, and alto across the 
ahale-tomud mterface. Fbese 
electrochemical oompooenu ate 
augmented bv an dectrokmcnc 
potential (streaming potential) 
developed when mud filtrate 
moves toward a formation regtoo 
of lower Rind pressufe. Added to 
the mfsovtiy iag^ this curve 
makes up the banc eieetnc k»g of 
weB-4ofSiag practsoe. Syn SP 
mne mifipotemtkii cane 
ipnnfanaBiii pitwdlal medtod scy- 
potenM method. 
ipafe Any of a wide vanefy of fm- 
niitoaaioellaiar leprodacove bod- 
fcior odbtoat amollen adqpled 
to survive unfavorable environ- 
mental conditions and that are ca- 
pable of developing mdepeodcsit- 



ly iBlo new oriEHiiMM. Spora oo- 
cur as fotaOs tom Siunaa to the 
presait 

tM ewTolatiM la aamology. the 
oorrdatioa of reilactioea oo ho> 
latad icitinogramt by noting 
milantiei in character an4 »ter* 
vai. 

•pal dtvalkMi An flevatUm thowo 
on a topographic map at a critical 
pQiQtt such as a road mteraectiiMi* 
to supplcawnt the map iafbnna- 
cioo given by coatoitr liocK and 
bench marks 

•patted slate An argUlaoeoiis rock 
in which low-grade metamor- 
has <tkufcd the groirth of 
incipient porphyroblastt 
spread I In seismotogy* the layout 
of geopbone groups from which 
ibe data from a siiigle shot art 
recorded simultaneously 2 K 
marsh or shallow water body re- 
sulting from the tspansion tn 
width of a stream, as where a 
natural obstnictiou impedes flow 
spread correctioa A correction for 
nonnal mopeout 

spring tide A tide occumng twice 
each month, at or near the times 
of new moon and full moon, when 
the gravitational puli of the sun 
remlbfoes that of the moon. It has 
an mmaually large or increased 
tide range. Cf: neap tide 
spnd in To commaice the actual 
dnllmg of a weU. 
epnr 1. A ridge that project sharp- 
ly ton the creat or side of a 
moiuttam; a hill eatending from a 
pfonttaent range of hills or mouo- 
taint. 2. mmmderipur, 3. A ridge 
eateadto ftoi the shore onto the 


ocmtine&tal shelf, or projecting 
outward from a huger stthnarine 
devatioii. 4. An artificial obstnio- 
tson eitenduig outward from the 
hank of a atream m order to de- 
flect the current or protect the 
shore from erosKNi. 5. An under- 
water ledge or projection from an 
loewaUoriceh^. A Asmall van 
branching from a main one. 
w pi ae m v To inject oement slurry 
into a well, or to inject fluid finder 
high pressure as m hydraulic frac- 
turing- 1 plastic ^ve- 
ment cf soft rocks tn the w^K of 
a borehole 2 Die rapid or gradu- 
al do&mg of a mine workmg by 
the displacraieAt of weak floor 
strata from benfath sttpportir.g 
pillars also, a mtne area iiader|^.H 
mg i squeeze. 

sgaacaa job The forciag of cement 
slurry into a betrdude. ta order to 
rooemeol s chaaoekd area behind 
Ibe casiog or to dose off perfora- 
tions. 

ftaMIe isU'-NIe) Resistant to 
chemical change, or dec^Tinposing 
with difficulty; e g '^stabile 
protobitumen**. a plant or animal 
product, ream or spores, that 
forms fossil carbonaoeous depot- 
iu such as amber or cannsl coal. 
Aat: labile. 

stability Md (ru-bir-i-ty) The 
range id coDditKWt within which 
a nniiersJ or mineral aaacmblage 
n stable 

stability aerks A grouping of min- 
erals aooordiag to thesr perwst- 
cDce in nature, i e. to thsir resist- 
anoe to altcratioii or destruction 
by weathenng, abrasKm, or poet- 
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depontional solutioii; e.g. olivine 
Qmt stable), augite. hornblendet 
biotite (roost suble). The most 
suUe minerals are those that 
tend to be at eqirilibnum at the 
earth's surface. 

stabiUnd dnne (sU'-bi-liaed) an- 
chored dune, 

stable t. Said of a constituent of a 
sedimentary rock that cffecdvdy 
resists mineralogic change and 
represents an end product of sedi- 
mentation. e,g. quartz, chert zir- 
con. 2. Said of a mature sedimen- 
tary rock. e.g. an orthoquartzHei 
that is oompoied essentially of 
silica 3. Said of a part of the 
earth’s crust that shows neither 
uplift nor subsidence, or that is 
not readily deformed. 4. Said of a 
substance that is not spontane- 
ously radioactive. — CT: unstabie 
stack 1. An isolated, pillarlike 
rocky island, detached from a 
heatUand by wave eroaon; a nee- 
die or chimney rock, 2. llie sum 
of several seismic traces that have 
been corrected for moveoot and 
statics. 

Slade A substage of a glacial stage 
marked by a facial readvanoe. 
Sya: Mdial 

stadia (sta'-di-a) 1. A surv^ng 
technique in wfedch distances from 
an instromeot to a stadia rod are 
measured by observing through a 
teleacope the mterocpt on the rod 
subtending a small known angle 
at the point of obacrvatkm. the 
distancf to the rod being propor- 
tional Id the rod intcroc^ The 
angle is usnaHy defined by nro 
fixed lines in the reticle of the tele- 


scope. 2. An mstnunent used in a 
sta^ survey; esp. an mstniment 
with stadia hairs. — ^Pl: stadias. 
The term is also used as an adjec- 
tive in such expressions as ''stadia 
surveying". 

sfadtal ($u'-di-al) adj. Pertaining 
to or formed during a siade, —hi. 
stade, 

aladial BMHaiae recesskmat mo- 
raine. 

stadia rod A graduated rod used 
with an instrument having stadia 
hairs to measure the distance 
from the observation point to the 
place where the rod is positiooed. 
stadia tablea Mathematicai tables 
from whicb may b^ found, with- 
out computation, the horizontal 
and vertical oompemeots of a 
reading made with an alidade and 
stadia rod. 

stage 1. A chronostratigraphic 
unit next in rank bdow series and 
above subsiage, based on bio- 
stradgraphic zones considered to 
approximate time-equivaleot 
defxisics; the rocks formed during 
an age of geologic time. 2. A 
phase in the development of a cy- 
cle of erosion. i.e. the stages of 
youth, maturity, and old age. 3. A 
time term for a m^jor subdivisioo 
of a glacial epoch; it mdudes gla- 
cial stage and interglacial stage. 4. 
The height of a water surfme 
above an establislied datum 
plane. 5. In a nricrosoope. the 
platfonn on which the ohjocl to 
be studied is placed. See aim uni- 
verstti stage, 

■IriMtilewMac'-tiie) 1. A c^- 
dfini or oomod dcpoiit of miiwF* 
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al matter that hangs from theodl* 
ing of a cave, deposited from 
drops of water. It is usually com* 
posed of cakite. 2. A conical for- 
mation of lava hanging from the 
roof of a lava tunnel, developed 
bs the dripping of fluid lava.— Cf: 
stalagmite. 

stalagmite (sta-lag'-mite) 1. A 
conical deposit of mineral matter 
that IS developed upward from 
the floor of a cave by the action by 
dnpping water. It is usually com- 
pel of caldte. 2. A conical for- 
mation of lava that is built up 
from the floor of a cavity in a lava 
flow. — Cf. stalactite 
standard ndnerai normaU¥e miner- 
aL 

standard parallel 1. Any paralld of 
latitude that is selected as a stand- 
ard axis on which to base a gnd 
system, speaf one of a set of par- 
allels of latitude (other than the 
base line) of the U.S Public Land 
Survey system, passing through a 
select^ township comer on a 
pnncipal rnendum, and on which 
standard township, section, and 
quarter-section comers are estab- 
lished 2. A parallel of latitude 
that IS used as a control hne in the 
computation of n map projection. 
3. A parailel of latitude on a map 
or chart along which the scale is 
as suted for that map or chart, 
standard aectfon A reference sec- 
Uon showing as completely as 
posable a sequence of all the stra- 
ta in a certain area, in their correct 
orders thus affording a standard 
for oorrdatiao. It supplements 
(and tomethoei supplaoU) the 


type section, csp. foi tune-strati- 
graphic units. 

■ta n dard state A condition in the 
rocks in which the pressure is the 
same in all directions at any point, 
as a result of the weight of the 
overlying rocks. 

stmidiiig wave A water wave, the 
wave form of which osciUatcs ver- 
tically between two pomts or 
nodes, without progressive move- 
ment. Syn; stationary ware. 
stand of tide The time dunng 
which there is no appreciable 
change in the height of the tide; it 
occurs at bi^ water and at Iw 
water, and its duration is general- 
ly shorter when the ude range is 
large and longer when the tide 
range is small, 
standstill stilistand 
ttumUerom (stan-nif-er-ous) 
Yielding or containing tin, as 
stanniferous ore. 

star n. The rayed figure produced 
in asterism. — adj. Said of a min- 
eral, crystal, or gemstone that ex- 
hibits astensm; e.g. *^8tar sap- 
phire’* 

Btarvad bashi A sedimentary hasm 
m which the rate of subsidenoe is 
more rapid than the rate of sedi- 
mentation. Sediment thickness is 
greater at the margiiis than at the 
center. 

state-liiia fanlt A tongue-in-cheek 
term for the discontinuity of geo- 
logic stnictures appearing at the 
borders of geologic maps of a<^- 
ceot areas, as at state boundaries 
owing to differcncei m interpreta- 
tion. 


Ctiat'-ic) A 
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brottglit abottt by the actioD of 
heat aa4 talvoms at high geoeort- 
k pieiiiiim aol at premra in- 
do^ by orofnk dcformadoa. 
Cf : ihermai metam<»pkiam> 
aMk grtawffi Pro&ure that k 
^^ftandiag*' or stabilized because 
it has attnaiied the maximum 
potRBibk Ifoas its source and is act 
being dhntntthed by kis. 

•tatic asM A terra suggested for 
the water zone below the lowest 
poinf of (hscharge. i.e. bdow the 
zone of dischargf, BUppo%edl> 
where there httie or no water 
movement. This concept is insc- 
curate. as there is subsiantiai 
movement bdos' this levd in both 
surface- and ground-water bod- 
ies 

stadoa I. A position at which a 
gcophysicai obaervatioii is made. 
2 A pomt on the earth*s suifiKe 
whose position is detennmed by 
surveying methods. e.g. a triangu- 
lation stanoo. 

itatloiiary IfaM (sta'-tion-ar-y) A 
physical field that does not 
change snth time, e.g. a magiietic 
ather artifidal or natural, 
stadnaary wave stwnding imve 
slaarolita (stau'-ro-lite) A brown 
to black orthorhombic mineral: 
(pe»Mg) 2 AlsSU 023 ( 0 H)Twmii^ 
crystals often rcwmble a croas 
WHBded ptisois iatersectmg at 
9tr and 40^ It is a conmiOD con- 
adtuent of rocks such as mica 
•ducts and gafisars that have un- 
dergone nedinm-gradc metamor- 
phism. Syn: jfairy stone. 
dcatite (de'-a-tite) 1. A compact. 


massive roek consistkig chiefly of 
tak but uniatiy oontainmg much 
oChcf mateiial; an impure tak- 
ikh rock. See also; soapstone. 2. 
A tenn origmally used as an alter- 
native niaeral name for tak, of> 
ten remrictod to gray-green or 
brown massive tak that can be 
eanly carved into onuuneatal ob* 
jficU. 3. stoatae talc 
steatite tale A high-grade variety 
of tak, suitable for use m eke^ 
trooic insulators. It che purest 
commercial form of tak. Syn 
steatite 

Stddagsr drum ($teb'-in-gcr) A 
ddkate verttcal-snglf adjustment 
for the sernier oo rite Gaie ah- 
dodc graduutoil in hundredths cd 
8 revolutioii 

S-tactonila(S-tac'-toii-tte> A tecton* 
ite whoae fabric is dominated by 
planar fabric elements caused by 
deformatHm. e.g. slate Cf 1-ier- 
tonite, B-tectmite. 
steinkini (stem'-kern) ConsoS,dat- 
ed mud or sediraent chat fiJied the 
holiow inienor of a fossil sheU 
(such as a bivalve shdl) or other 
orgunc structure. Also, the fosni 
thus fonned after dissolution of 
the mold. Etymol: Oennaii 
Suinkem, '>tooe kernel'" Syn. 
interned cast. Set also; natural 
mold, 

steflala (std^-late) Said ofanag- 
gregme of crystals m a starlike ar- 
rangement; e.g. wavdhtf. 

SDM seaiu$iag transmssskm eke- 
tnm mietaseope. 

sicnahniins tacn-o-ha'-tme) Said 
of a marine ofganism that toler- 
ates only a narrow range of mlini- 



ty. Cf; eurykaiine. 

gtep fault l.Oiieofasetof{>aralldi 
closdiy spaced faults over which 
the total dtsplaoement is dis* 
tributed. Cf : fault zone. 2. One of 
a &fries of low-angle thrust faults 
in which the fault planes step both 
down and laterally m the strati* 
graphic section to lower glide 
planes. Step faulting is due to 
variation is the competence of the 
beds in the stratigraphic flection 

step-out A well drilled at a dis- 
tance from a producing oil or gas 
wdl in an effort to extend the pro 
ductive limits of a fidd. Cf: exten- 
sion well 

steppe An extensive, tredess grass- 
land area in the sioniarid mid-lau- 
tudes of southeastern Europe and 
Asia ft is generally considered 
drier than the pmine which devel* 
ops in the subbunud mid-lati- 
tudes of the U.S. 

steptoe An isolated hill or moun- 
tain of older rock surrounded by 
a lava flow. 

stereogram (ster'-e-o-gram) 1. A 
diagram giving a tbree-dimen- 
sicmal represeatatson. e.g. a block 
diagram of geologic structure or h 
stereographic projection of a 
crystal. 2. A stereoscopic pair of 
photograf^s correctly oriented 
for viewing with a stereoscope. 

stereographie projection (ster'-e-o- 
graph'-ic) 1. A perspective, ooo- 
fori^» azimatiial map projection 
in which meridiaiu and parallels 
are projected tmto a tangiait 
plane, with tim point of pcojecrioo 
on dm aorfaee of the sphm din- 
inetrically oppodm lo tim point el 


tangency of the projecting fdane. 
Any point of tangei^ may be so* 
[acted. Stereograptne projeetkna 
are much used for maps of a 
hemisphere and for showing pat- 
terns of island arcs, mountain 
arcs, and their associated earth- 
quake epicenters. 2. A sunilar 
projection used m optical 
mineralogy and structural geoio- 
gy, made on an equatorial plane 
passing through the center (d the 
sphere with the pinnt of projec- 
tion at the south pole. Syn: stereo^ 
gram. 

stereo art (ster"<«-o) A term used 
in structural geology and crystal- 
lography for a Wulff net 

stereopuir (ster'-e^pair') stmth 
scopic pair. 

tCereoacope (ster'-oo-scope) A 
binocular optical instrument for 
assisting the observer to view two 
properly orieated pbotogruphs or 
diagrams to obtain the mental im- 
pression of a tfafee-dimenttonal 
model. 

stereoscopic pair Cster'-e-o-ioop'- 
ic) An overlapping pair of photo- 
graphs that, when properly ori- 
ented and used with a stereo- 
ncopc, gives a three-djanensioDal 
view of the area erf overlap. See 
also: stereogram. Sym s^reopair 

stereoscopic vhekm Srmultaiieous 
vision wtL^. vxith eyes in which the 
mental impressioa of depth and 
distance is obtained, usually by 
meant of two differoit prrspeo* 
rives of an objeet (such as two 
photographs of the sanm area tak- 
en froni difieRBt OHaera ata* 
timsh the vitwhig of an object in 



490 


three dimeiiiioiit. Syn: jimv#- 
siotL 

stereoTleiM (ster'-e-o-vi'-eion) 
sttreoKopk wiskm. 

Steraherg^ lair The irearing-away 
of transported particles is propor- 
tional to their weight in water and 
the distance traveled, 
stflmite (stib'-nite) A lead-^y 
mineral* Sb 2 S 3 . It has a brilliant 
metallic luster, differs from gale* 
na by ease of fusion, and often 
contains gold and silver. Stibnite 
occurs in massive forms and in 
prismatic orthorhombic crystals 
that show highly perfect cleavage 
and are striated vertically. It is the 
pnncipal ore of antimony, 
stiff clay Clay of low plasticity, 
stilbite (stir-bite) A ceolite miner- 
al, NaCarAljStnOys-UHiQ. It 
occurs in sheaflike aggregates of 
monoclinic crystals and also in ra- 
diated masses 

•dllstand 1. Stability of an area of 
land, as a continent or island, 
with reference to the earth's in- 
tenor or mean sea level, as might 
be reflected by a rriativdy un- 
varying base level of erosion be- 
tween periods of crustal move- 
ment. 2. A period of time dunng 
which there is a stillstand — Syn* 
standstill 

ftishoTite (sti'-sbov-tte) A tetrag- 
onal mineral, Si02. It is a high- 
pressure, extremely dense poly- 
morph of quartz, t:*oduced under 
static conditions ai pressures 
above about 100 kb and found 
naturally associated with oocstte 
and only in shock-metamor- 
phosed quartz-bearing rocks. Its 


ooeurrenoe provides a criterion 
for meteorite impact 
aloehaette praceM (sto-ebat'-tic) A 
pr occa s in which the dependent 
variable is random (so that pre- 
diction of its value depends on a 
set of underlying probabilities) 
and the outcome at any instant is 
not known with certainty, 
stock An igneous intrusion that is 
less than 40 sq mi (100 sq km) in 
surface exposure, is usually but 
not always discordant, and 
resembles a batholith except in 
size. Syn: boss 

ateckplle An accuiffulation of ore, 
stone, or other mined or quarned 
material, which provides a steady 
source of supply for the process- 
ing plant. Syn: surge pile. 
stoekwork A mineral deposit con- 
sisting of a threcKlimensional net- 
work of planar to irregular vein- 
lets closely enough spaced that 
the whole mass can be mined. 
Syn: stringer hde. 

Stokes* law A formula that ex- 
presses the rates of settling of 
spherical particles in a fluid: 
V=»Cr2, where V is velocity (in 
cm/sec), r is the particles' radius 
(in cm), and C is a constant relat- 
ing relative densities of fluid and 
particle, acceleration due to gravi- 
ty, and the viscosity of the fluid. 
Cf. impact law. 

stomach stone (stom'-ach) gas- 
trolith. 

stone I A genera) term for rock 
that is used m construction, either 
crushed for use as aggregate or 
cut into shaped blocks as dimen- 
sion stone 2 One of the larger 
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fragmoits in a variable matrix of 
a Mdiiiicotary rock. 3. A nonp 
meteorite 4. A cut and poKsbed 
natural gemstone; a gem or pre- 
cious stone. 

Stone Age In arcbaeology, a cul- 
tural level that wmt originally the 
first division of the ^Hhreo'age sys- 
tem**. and was subsequently di- 
vided into the Paleolithic. Meso* 
lithic. and Neolithic. It is charao- 
tenzed by the use of materials 
other than metal. e.g. stone, 
wood, or bone, for technical pur- 
poses. CorrelatiQD of relative cul- 
tural levels with actual age varies 
from region to region; e.g. this 
oldest cultural level has been dis- 
covered to exist in recent times, 
stone circle sorted circle, 
stone field block field. 
stone line A line of angular ot 
subangular rock fragments that 
parallels a sloping topogmphk 
suifsoe at a depth of several feet. 
It crops out in natural and artib* 
dal cuts. 

•tone net sorted polygon. 
stana polygon smied polygon. 

Slone ring A syn. of so^ circle 
and sorted polygon; the term re- 
fers to the dr^ar or polygonal 
border of stones surroundina a 
central area of finer material, 
stone stripe A sorted stripe con- 
sisting of coarse rock debris, and 
oocurrtng between wider stripes 
of finer material. Cf: block stripe: 
soil stripe 

•lony-iron metoorito A general 
name for relatively rare meteor- 
ites cootainiDg at least 25% by 
wdght of both oickd-iroa and 


heavy basic rilicates such as 
pyroxene and oHvine; e.g. polios- 
be and mesosiderite Syn: sidenh 
tile 

Okmy Meteorite A general name 
for meteorites consisting largely 
or entirely of silicate minerals 
(chiefly olivuie. pyroxene, and 
plagiodase); e.g. chondrite and 
ochondrite Stony meteorites 
resemble ultramafic rocks in oom- 
porition, and they constitute 
more than 90% of all meteorites 
seen to fall. 

slope An underground excavation 
formed by the extraction of ore. 
Cf : Sloping. 

•toping I. Extraction of ore in an 
underground mine by working 
laterally in a series of levels in the 
plane of a vdn. See: overhand stogh 
ing; underhand sloping. 2 . mag- 
malic Sloping. 

storm bench A low. rounded ridge 
of coarse gravd. cobbles, and 
boulders, piled up by powerful 
storm waves behind or at the in- 
ner margin of a beach, above the 
levd reached by normal high 
spring tides or by ordmary waves, 
atom hem A low beach ndge 
marking the upper limit of wave 
action during storms, 
atom furgs An abnormal, sudden 
rise ol irtk levd along an open 
coast during a storm, caused 
primarily by onshore winds, re- 
sulnog ID water piled up agamat 
the coast. It is most severe when 
accompanied by a high tide. Syn: 
storm wave 

atom wnva siom surge 
moea Said of the tide of a hall or 



kaob that tao» the diratioii from 
whiUb an advandng gladei or ice 
aheet a:ioved: faoi&g the u|»treiiii 
side of a gladeri and most ei* 
posed to its abranve action. Ety* 
mol* Gmaa stosaen, pushs 
thrust". Amt: fre. 
itnm and let topatraphsr Am ar- 
ramgement, in a strongly Undated 
area* of small hills or prominent 
rocks having gentle slopes cm the 
SUMS side and somewhat steeper, 
plucked slopes on the lee side; this 
arrangement Is the reverse of crag 
and tail 

strain Change in the shape or 
volume of a body as a reMilt of 
stnss: a change in relative con* 
figuration of the particlea of a 
substance. Syn: dg/orm^tiotL 
s tr a in sWipee An dhpse m the de* 
fonned state that is derived from 
a osrcie in the undcformed stale, 
strain eiMpsoid An ellipsoid in the 
deformed state that it denved 
from a sphere in the uadcfomicd 
Slate The sphere is considered to 
have unit radius, and the ellipsoid 
aooordmgly has pnndpal semi* 
axes rr^ual in length to the pnnci* 
pal straios Syn: d^ormadon tl- 
UpaokL 

strain-slip deavagr sHp ckavage. 
strait A reUrivdy narrow water- 
way between two larger bodies of 
water 

strat'dl A lyn. of shone and teicA 
the land bordcnng any iarge body 
of water. 

straniflat Any smvucut piatlonB; 
mpc a low* fid platlorni up to fi5 
km wide, msaiding for away 
himiMs of kilomcsers aloi^ 


rocky coast of wesDcm Norway, 
luppofting thoosaads of stacks 
and other smafi islands. 
strtadttM l.Theephenierallioeor 
levd at aiucdi a body of standing 
water* e.g. the sea, meets the land; 
the shoiehne, esp. a former shckre- 
litienow elevated above toe pres- 
ent water kvsl 2. A bench, cap. 
one raised above the present sea 
levd.— See also: miaed beack 
•trend pialn A prograded shore 
built seaward by waves and cur- 
rents* and continuous for some 
distance along the coast 
strata (stia *ta) PluraWof sinamm. 
strala-houad Said of a mineral 
depoeit confined to a single strati- 
griphk unit. The term can refer 
to a dmdform deposit* to vari- 
ously oriented orebodies coo* 
tamed withhi the unit* or to a 
depcmt containing veinlels and al- 
teration tones that may or may 
not be strictly ooofonnable with 
bedding Cf: bedded 
W rat e gic materials (strs-te'-gic) 
Materials that are vital to the 
security of a nation, but that must 
be procuied entiftly or m large 
part from foicign sources because 
theavsilable domestic r'oduction 
will not meet the nation's require* 
ments tn time of war; e.g. Atnaegk 
miKerals, 

shraiegk adnerais Minerals that 
are oocsidered to be 'ffnugk 
matert^ e.g. ehrr’fniutii- and 
tin-beaiiag minerals, quartz ciya* 
111 , and sheet imca were sooie d 
Ae **ftralcgic aMDcrals** darhii 
World War 11 

dbfadb 1. An rjrtsadw tsmoette 
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stratigraphic control 


H-mnant ot a broad vallr> floor 
chi* has undergone dis^tion. 
^ ^ * over terrace along a v/illcv 
2 A broad irailey floor 
^fpresenthtg a tuca! base level 
usua^v covered bv a veacci of » 
hjviurn 3 Aj> elongate bn^dK 
stcep-Miled depression on the con 
viijcntal shelf usujitv gtacrat *r, 
ngi.t U r often deeper on its 
iKU'^’^noie side 

'tratilf cation tstiat -i h-ca' oon) I 
1 he arrangement of sodm.entarv 
locks m strata, bedding It mas 
be indicated by differences in tex 
t ire cementation color or c*'‘rn- 
posdion I Layenng in a mass of 
snovv. nm* or ice 3 The arraiige> 
n*^it of the waters of a lake in 
lavtrs of differing density Sec 
also density stratification, ther 
mai siruti/icaiton. 
stratification index A measure of 
the ••beddedness” c>f a strati- 
grdphK unit, e Impressed as the 
number of beds ’r th^ unit per 100 
feet of section Ii is determined by 
muluplving the number of beds 
times KjO, and dividing by the 
unit's thickness in feet See also 
anstratification map 
stratified (strat'-i-fiod) Formed, 
arranged, o*- laid down in layers 
or strata; esp said of an> layered 
sedimentary rock or deposit See 
also bedded. 

stratified drift Glactofluvia], glaa< 
olacustnne, or glaaomanne dnh. 
consisting of sorted and layered 
material deposited by a mdtwater 
stream or settled from suspension 
m a body of quiet water adjoinmg 
a glacier Of. tUL 


litratifonn (sirat'-i-form) 1 Said of 
a special type of strata-bound 
detH^s*t 111 which the desired rock 
» i o<'e constitutes, or is coexteo' 
SI* * with, one or more rock layers, 
e 9 beds of salt or iron oxide, or 
livers ich in chromite in a lay- 
ered igneous complex Cf bed- 
art ^ H ivmg the fonn of a layer 
'‘r bed, as a ^Stratuorm intru 
Intonect spelling **$tiata- 

fonr'* 

stratigrapher (stra-tig'-ra-pheO 
Oue who s*udies or specializes in 
stratigraphy 

stratigraphic classificatkia (strat- 
i-grapb'-u ) The arrangement of 
the sequence of rock strata of the 
cjirth’s ^nist into units with refer- 
ence to the many different charac- 
ters, properties, or attnbutes 
which the stiata may possess 

strafigraphic code A formulation 
of generally accepted views on 
sirmgraphic pnnciples, proce- 
dures. and practices, designed to 
obtain the greatest possible uni- 
formity ) applying such pnna- 
ples, a ystematic collection of 
rules of formal stratigraphic clas- 
sification and aomenclatuie It is 
applicable ti' sedimentary, igne> 
ous, and metamorpbic rocks 

stratigraphic control 1 The influ- 
ence of stratigraphic features on 
ore dept sition. e g ore minerals 
selectively replacing calcareous 
beds Cf aructural control 2. 
The degree of understanding of 
the stratigraphy of an area; the 
body of knowledge that can be 
used to mtcfpret its stratigraphy 
or geologic history 
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stratigraphic corrabitioD The proc- 
ess by which stratigraphic units in 
two or more separated areas are 
demonstrated to be mutually cor- 
respondent in stratigraphic posi- 
tion. as based on geologic age. 
lithologic charactenstics. fossil 
content, or any other property, 
correlation in the usual or nar- 
rowest sense Unless otherwise 
stated, the term usually implies 
equivalence in age See also: lith- 
ologic correlation. 
stratigraphic facies Facies distin- 
guished pnmanly on the basis of 
form, nature of boundaries, and 
mutual relations, to which ap- 
pearance and composition are 
subordinated These faaes are all 
stratigraphic bodies of one kmd 
or another They msy occur in 
vertical succession, with bounda- 
ries that are more or less horizon- 
tal stratigraphic planes, they may 
be laterally inter grading parts of a 
stratigraphic unit, separated at 
more or less arbitrary vertical cut- 
off boundaries, or they may bear 
both lateral and vertic^ relations 
to each other and have irregular 
boundaries. See also facies. Of 
petrographic facies 
stratigraphic geology stratigraphy 
stratigraphic interval The body of 
stiata between two stratigraphic 
markers. 

stratigraphic leak The deposition 
of sediments and/or fo&stls of a 
younger age within or under 
locks of an older age It frequent- 
ly iiuolves microfossils. such as 
comxlonts. which have descended 
through crevices or solution chan- 


nels to lodge in a lower stratum 
where they become associated 
with fossils of greater age. 
strat i graphic map A map that 
shows t^ areal distnbution, con- 
figuration, or aspect of a strati- 
graphic unit or surface. It in- 
volves a span of geologic tunc 
Examples include isopacb map. 
structure-contour map, fames 
map, and vertical-variability map. 
st ra tigraphic paleontology The 
study of fossils and of tbetr distri- 
bution in various geologic forma- 
tions, emphasizing the strati- 
graphic rdasions (time and se- 
quence) of the sedilhentary rocks 
in which they are contained Cf. 
btastratigraphy. 

stratigraphic range The distnbu- 
tion or spread of any given spe- 
cies, genus, oi other taxonomic 
group of organisms through geo- 
logic time, as indicated by us dis- 
tnbution m strata whose geologic 
age IS known. Also, the persist- 
enoe of s fossil organism through 
the stratigraphic sequence. Syn. 
range, geologic range. 
stratigraphic separation The thick- 
ness of the strata that onginally 
separated two beds brought mto 
contact at a fault 
stratigraphic seqiHMiics A chrono- 
logic succession of scdimentarv 
rocks from older below to young- 
er above, essentially with^t lo- 
temiption, e.g a sequence of bed- 
ded rocks of inteiTegional scope, 
bounded by unconfonnitics, 
stratigraphic tmninology The unit 
terms u^ m stratigraphic das- 
sihcatiOD, such as formatioik 
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stagt biotone. 

stratigraphic test A hole drilled to 
obtain infonnation on the thick- 
ness, lithology, sequence, porosi- 
ty. and permeability of the rock 
penetrated, or to locate the posi- 
tion of a key bed. It is frequently 
dnlled to evaluate a potentially 
productive oil or gas zone. Cf: 
structure test, 

stratigraphic trap A trap for oil or 
gas that IS the result of lithologic 
changes rather than structural 
deformation. See also: pincn-out. 
Cf- structural trap. 
stratigraphic unit A stratum oi 
body of strata recognized as a unit 
for descnption. mapping, or cor- 
relation. Rocks may be classified 
stratigraphicaily on the basis of 
lithology (iithostratigraphic 
units), fossil content (biostrati- 
graphic units), age (ebronostrati- 
graphic units), or properties (such 
as mineral content or radioactivi- 
ty) in categories for which format 
nomenclature is lacking. A geo- 
logic-time unit is not a strati^ 
graphic unit. 

stratigraphy (stra-tig'-ra-phy) 1. 
The science of rock strata It is 
concerned with all characters and 
attnbutes of rocks as strata; and 
their interpretation in terms of 
mode of ongin and geologic histo- 
ry. Ail classes of rocks, con* 
solidated or unconsolidated, fall 
within the general scope of stra- 
tigraphy. Syn: stratigraphic geolo- 
gy. 2. The airangemcnt of strata, 
esp. as to geographic positioo and 
chronologic order of sequence. 3. 
The sum of the charactenatics 


studied in stratigraphy; the part 
of the geology of an area or dis^ 
tnct pertaining to the character of 
its stratified rocks. 

stratoepkerc (strat'-o-sphere) The 
outer layer of the atmosphere* 
overlying the troposphere. 

stratotype fstrat'-o-type) The 
onginai, or subsequently desig- 
nated. type representative of a 
named stratigraphic unit, or of a 
stratigraphic boundary identified 
as a point in a specific sequence of 
rock strata. It constitutes the 
standard for the definition and 
recognition of that unit or bound- 
ary. See also: type section; bound- 
ary stratotvpe. 

stratofolcano (stnit'-o-vol-ca'-no) 
A volcano that is constructed of 
alternating layers of lava and 
pyroclastic deposits, along with 
abundant dikes and sills. Viscous, 
acidic lava may flow from hasures 
radiating from a central vent* 
from which pyrociastics are eject- 
ed Syn- composite cone, 

stratum vstra'-tum) A layer of sedi- 
mentary rock, visually separable 
from other layers above and be- 
low; a bed. The term is frequently 
used in its plural form, strata, Cf. 
lamina. 

streak The color of i mineral in its 
powdered form, usually obtained 
by nibbiug the mineral on a 
streak plate and observing the 
mark it leaves. Streak is an impor- 
tant characteristic in mineral 
identification. 

itreak plate In mineral idcntifica- 
tion* a piece of unglazed porcelain 
used for rubbing a sample to ob- 
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tain Its powder color, oi !t 

has a hardness of about seven 
stream capture piracy 
streaiuflood A lUK^d of water in an 
and fegion, chaiaolcn/ed by the 
spasmodii. flow ot a ^hcetfliuni 
but u)nfined to a uefinite, shallow 
;hannoi that is normally dry 
stream treuuency Ratio of the 
number of streams of all orders 
withiti a diaina^^ basin tv) the 
area nt that basin, a measure of 
to{)ogiaphK textuic 
stream fcagine Measurement of the 
velocity of a stream t)t water in a 
channel or open conduit and id 
the V loss-sect lonal arci of the wa- 
ter. in order to deie»mine dn 

1 hariiv. 

stream gradient llie angle between 
the )^ter surface lof a large 
slfoani) or ttu rhaniid fl^Kir (of a 
small streanO and the lionzontal 
measured ui the diiecii-in ot flow 
the “slotx*’* ot the slrciun bee 
also law o/ stna^} gradienrs. 
streaming flow trlaciet flow in 
which (he Kc moves withou* 
cracking oi brriking into blocKs, 
as wheic the walK and bottom aie 
relatively smooth a long dis 
taiicc 

streamline flow /wrnnu- /?.»h 
stream load 1 Ml ihe ’n^^tetul that 
IS transpoittd by a si i cam. a (her 
as viMble sednnei.t or in solution 

2 Hie quantity oi €imount of such 
matenal al any given time or pass- 
ing a point in a given penod, and 
expressed as a weight or vo! ime 
per unit time -'Matenal in Skdu- 
lion IS sometimes excluded in the 
usage of the term See also sus 


pt'Ttiied lied, bed load, disiohvd 
load 

stream order A classification of the 
relative position of stieams in a 
channel network* assigning each 
{ink an integer order number de- 
teninncd by the pattern of conflu- 
ences in the tnbutary network 
headward of the given bnk It i* 
useu in analysis of c*! sionai 
fopoeiaphy Se^' 'liso haun orrje^ 
stream segment 

stream segment A link, or se- 
quence v>t links, along a stream 
channel, extending tiom the fork 
where the ilream achieves a goen 
stream order to th^down stream 
fork where U )o»ns a stream of 
equal or higher order 
stream terrace Out of a senes of 
level suriaics m a stieam valley, 
flanking and more or less }>arallel 
10 the stream channel It is abovt 
the level of the stream, and repre- 
sents the dissected remnants of an 
abandoned flood plain* stream 
bed or valley f1t>oi produced dur- 
ing a former suge of eiosion or 
depiisuion See also rock terrace 
Syn terrace nver terrace 
stream tin Cassitente vHXuriing as 
waiei w )ni ptbhl^s in 'illuvial or 
placer deposits or on bedrock 
along strc.inis, such as that resuh- 
irig from the weanne awav of 
pncumatolyiic veins assovtated 
with acid rocks Cf lode im 
strength A term used if. expen 
mental structural geology that is 
meaningful only when all the en- 
vironmental conditions of the ex- 
penment are specified, in general, 
the ability to withstand differen- 
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U'i\ sires^ measured m units of 
stress 

stress In a the force per nntt 
a ea acMi<g on ary surface within 
«t and vaiiousiv expressed as 
jHJtmiJs >r tons per square inch or 
dynes or Xilogranis per square 
erinmeter, also b> extension* the 
rral oiessnre which cre-ttes 
t\r irur ta! for -c ft strain See 
n'rniiit ^ hear stress 

t»-ess ddsereoce lire difference oc- 
« we^n tl.<f greatest and least of ihe 
h ee pnncipai stresses 
stress ellipsoid A gerir.etfi' r€|. 
resentatior ot the stale or stress 
a* a point that is defined by three 
mutually perpendicular pnncipal 
Stresses and their intensities 
so etching In metamorphii. rocks 
tlic Hongation of mineial grains 
(ku bubbles* or other features, a 
1 vpc of luieation 

stiia 1 Chte of a sciics of parallel 
s raigiii niicf on iht s»r face of a 
• ystal, as in pynis. indicattve of 
an \ actuation ht tween two c r>stai 
f >rnts, also, one of a senes of such 
imei^ on the cleavage planes of a 
inineral, as of plagioclase indica- 
live of polysvnthetic twinning 
Svn stnatton 2 One of a senes of 
hnc grooved lines or threads on 
the surface of some shells, c g on 
naiitiloid and amincnoid 
conchs — Adj striate FI sinae 
»tnae ($tri'-ac) Plural of stna 
striation (stn*a'-tion) 1 stna 2 
One of multiple scratches mi 
nute Itpes, generally parallel, in- 
&''nbed on a lOck surface by a geo 
lo»nc agent, eg glaciers (y'jrw/ 
st^.atum) sficar''s( f drjf; 


or faulting slutcnsidi) 

llic {onditioij of bemg sinaied 
the dppiisuion of sinations — 
Adi striated stnate 
stnding levi^l A *pinr level so 
iTiounted that ii can be placed 
ab'ive ind paialkl w'lh trie hop- 
tiyis of u surveying insMi 
ment ind so supported that it can 
he ustM for pietise leveling v/ ‘he 
houronial sxis ot iht instiunum 
stiike n ] 1 he dir s non nk<*n 
a straaurd siiifau tg a bed- 
dii o fault plane js it ,i,t^ r^f^ts 
the hoi '/ontal C'l nd irat e 2 
f he discove-'i >f a tn nt i 1 def os- 
It esp if luddcn n»» unc^pts ted - 
V 1 lo be aligned or TO trend m 
a direction at nght angle*^ to the 
dir’x non \>f dip 1 ft disi ^vci or 
reach 3 nunerai dtposir suddenly 
or unexptx-Udlv eg to slnkc” 
oi* 

nkt fault A fault that ankes 
paradel wuh the stnke » f Mie stra- 
ta involved Cl dtp fault obUque 
fault 

atnke joint A joint that strikes 
parallel to the stnke o*- lineation 
of the "^closing »ock Cf dtp 
toint 

stnke-overlap Truucation of sedi- 
menlarv rock' below unconformi- 
ties, esp a slow, extiesnely low- 
angle regio a* truncation of con- 
tiastmg depodtiooal stnke below 
a regional unconformity The 
term is esi^tially synonymous 
with overstep if it is assum^ that 
angular unconformtties eventual- 
Iv passdowndip mtodisoonfo* m- 
dies vkhch in turn disappear 
farher out •! iK basm 
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strike seperation In a fault, the dis- 
tance or separation of two for- 
merly adjacent beds on either side 
of the fault surface* measured par- 
allel to the strike of the fault Cf 
dip separation, strike slip 
strike shift The shift or relative 
displacement of the rock units 
parallel to the strike of a fault, but 
outside the fault zone itself, a par- 
tial syn of strike slip 
strike^ift fault strike-slip fault 
strike slip The component of the 
movement or slip that is parallel 
with the stnke nf a fault Cf dip 
slip, strike separation, stnke shift 
strike-slip fault A fault on which 
the movement is parallel to the 
fault's stnke Cf dip-slip fault 
See aho transcurrent fault Syn 
stnke shift fault 

strike valley A valley eroded in. 
and paraliri to the stnke of, un 
derlying weak strata It is oc- 
cupied by a subsequent stream 
string I A syn of dnll unng 2 
The casings tubing, or pipe, ol one 
size* used in a wdl 
stringer 1 A mineral veinlet or 
filament, usually one of many, oc- 
ruinng in a discontinuous sub- 
parallel pattern in host rock 2 A 
thin sedimentary bed. e g of coal 
^ In seismic prospecting, a thin 
high-speed layer, usually with 
limited lateral continuity 
stringer lode A zone of shattered 
host rock contaimng a network of 
stnngers, a stockwork, 
strip 1 To remove overburden 
preparatory to quarrying 2 To 
remove coal or other desired 
material in opemut i .ining 


stripe One of the alternating hands 
of fine and coarse surficial maten- 
al compnsing a form of patterned 
ground. See sorted stnpe, non- 
sorted stnpe. 

striped ground A form of patterned 
ground marked by alternating 
stnpes produced on a sloping sur- 
face by frost action See also sort- 
ed stnpe. 

stnp log sample log 
strip mining opencut mining 
stripped plain A plain underlain by 
flat -lying or gently tilted sedimen- 
tary rocks from which sediments 
have been removed^down to a re- 
sistant bed that has controlled the 
depth of erosion Sym stripped 
surface, structural plain 
stripped suriaoe stnpped plain 
stromatoporoid (stro-ma-top'-o- 
roid) A general name for any cf a 
group of extinct sessile benthic 
manne organisms of uncertain bi- 
ologic affinities (probably phylum 
Ponfera* possibly Coelenterata or 
Cyanophyta) They secreted a cal- 
careous skeleton, generally a few 
tens of centimeters across, of 
tabular, encrusting, donial or 
bulbous form Stromatoporoids 
were especially abundant tn Or 
dovioan-Devonian reefs Range, 
Cambnanl?) to Cretaceous 
Strorobolian-type eruption 

(Strom-bo'-li-anl A type ot vol- 
canic eruption ctiarartenzed bv 
jetting of clots or 'fountains" of 
fluid basaltic lava from a central 
crater Etyraol Stromboli, Lipan 
Islands of Italy Cf Hawaiian- 
type eruption, PeUan-type erup- 
tion, yulcanian-type eruption. 
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strontimite (stron'-ti*an-ite) An 
orthorhomhic mineral of the 
aragonite groups SrCX>v 
structural (stnic'-tur-ai) Of or per- 
taining lo rock deformation or to 
features that result from it 
structural hasfu A tectonically de- 
pi essed region of the earth's crust 
See. basin 

structural control The influence of 
structural features on ore deposi- 
tion* e g ore minerals filling fiac- 
lures Cf simiigraphic control 
structural crystallography Study 
of the internal arrangement and 
spaang of atoms and molecules 
composing crystalline solids, 
structural feature A feature pro- 
duced by deformation ot dis- 
placement of the rocksi such as a 
fold or fault For such fditures the 
more colloquial term structure is 
now generally accepted, 
structural geology Ilie branch of 
geology that deals with the de- 
scnption* representation, and 
analysis of structures, chiefly on a 
moderate to small scale The sub- 
ject IS similar to tectonics, but the 
latter is generally used for the 
broader regional or histoncal 
phases 

structural high high. 
structural low lo^ 
structural petrology The analysis 
of fabnc on the thm-section or mi- 
cro scale, including the study of 
gram shapes and relationships 
and of crystallographic preferred 
o^ient.'itions Syn petrofahnc 
analysis, microttctonics. 
structural piain stripped plain 
$tr*ictural ^lef 1 The vei deal dis- 


tance between stratigraphically 
equivalent points at the crest of 
an anticline and m the trough of 
an adjacent svnehne 2 More 
generally, the difference in eleva- 
tion between the highest and low- 
est points of a bed or stratigraphic 
honzon in a given region 
structural terrace 1 A local shelf 
or steplike flattening in otherwise 
uniformly dipping strata 2 A ter- 
racelike landform controlled by 
the structure of the underlying 
rocks, esp. one produced hy the 
removal of weaker strata from 
more resistant rocks in a forma- 
tion with honzontal bedding 
structural trap A trap for oil or gas 
that IS the result of folding, fault- 
ing, or other deformation Cf 
stratigraphic trap 

structure (struc'-ture) 1 The atti- 
tude and relative positions of the 
rock masses of an area, the sum 
> ^tal of structural features result- 
ing from such processes as fault- 
ing. folding, and igneous intru- 
sion 2 In p troleum geology, any 
physical arrangement of rocks, 
such as an anticline or leet, that 
may hold an accumulation of oil 
or gas 3 In geomorphology, a 
general term for the assemblage of 
rocks underlying & landscape 4 
The form assumed b> * mineral, 
eg bladed s^mclure ^ irysial 
structure 6 A mf*gascf>pK fea 
lure of a rock gencrallv best seen 
on the outcrop rather than in 
hand specimen, eg bedding or 
foliation Cf texture 
structure contour A line drawn 
through points of equal elevation 
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on a stratum, kev bed, or hon/on. 
in order to depict the attiiudt of 
the rocks 

structure section A diagram that 
shows the observed geologic 
structuie on a vertical or nearl> 
vertical surfatx. 'ir, more wom- 
inoniy, one that sho^^s the in- 
fened structure as it would ap 
pear on a veriica) plane cutting 
through a part of tlie earth s 
ci'ist The scale is ott«' 

ex iggcrited 

structure test A geru-rally shallow 
hole dnll^'il prmianly to ( hta.n 
inf oniM lion on ctologic struv 
lufc, dtlu'Ugh other of in- 

formaliOTi may be acqu«red Juf 
ingdnlling It is frequently drilled 
to 4 itructur^l datum that u 
ibovf a kno^n or cxjiectcl o*} 
pfoduenj? £one t t st^^augraphu 
teu 

sturzstrom (siurz' slroml A hu^e 
mass »»f rapidly moving rock dt 
brr and oust, densed from the 
collapse of a cliff or mountain 
side, Flowing down steep slope's 
and acioss low ground, often for 
several kilometers at speeds of 
more than 1CX) km 'hr Stur^- 
Stroms are the most catastrophe 
of all forms o! mass movement 
Several have been identified on 
the m M>n Cf rockfalu Etymol 
German fail streanr 
styloiite (sty’do-hlc) A surface )i 
contact, usually in v^rbonate 
rocks, that is marked by an ir- 
regular, interlocking penetration 
of the two sides columns pits 
and tccth-likc projections on c»ne 
side fit into their counterparts m 


the other As usually seen in cross 
section, It resembles a suture or 
the tracing of a stylus Stviofites 
arc supposedly formed & 
caily by differential m >vemen' 
uodei pressure, accompanied hv 
solution See also m.crov^loi te 
subaenal (sut> aer'-i-ai ' formed 
existing, or taking (>la(.e >>n (In 
land surface contiastul w tb 
subaqueous. 

subage A geoK>giw-t.me un,t shor. 
ef than an age, '‘orrcspcmJjng ( 
iht time-tock in V suh 
subalkalic Isub-a '-ka lie * ' 
gi Tcm appin d li » ^K-ks v»f » i 
tboltsUK and caic-a4 aJin^ st nes 
2 'end of an igneous rtK-k ihi? 
contains no alkali miner**»s * the 
^ldspa'^ 'I l<s<d to de 
s b« an Igneous revk of thr 
iViific jutte 

suNiittminous » sub-a*i u -nii -nous 1 
In the Shand classification 
igneous rocks, a division enibiav 
ing those rocks in which iher'* i' 
little or rus excess aluminum 
oxidt over that lequired to form 
feldspars or feldspathoids Cf 
perafkaime peraluminaus 

m^talumtnous 

subangular (sub-an -gu tar 1 Said of 
4 $cdimc*nlRry particle showing ef- 
fects cf slight abrasion, retaining 
ns ongmal geneial form, and hav- 
ing faces that are virtually un 
touched and edges and comers 
that arc lounded orf to sdhie ex 
tent Also, said of the mundnes. 
claSi containing subangular par- 
nclos 

aubaqueoiis (sub-a'-que-ous) Said 
of conditions, processes, o*" 
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subydadal 


depiv»it^ that are Mtuated under 
water. <sp fresh water, as in » 
Une Of uream Cf ^ubaenal 
subaqueous gliding S* Uflucuon c*r 
siump uodef water 
anba^rtic (sub-arc '-tie) Pertainw.p 
\t the regions directly adiacent Cx» 
the ArctiL Circle, or to areas (hat 
have \ limate vegetation ard am 
sinuiai to tl^ose of t 

gtons 

suband (stih-ar id’l se vu nd 
subarkose (s ih ar kov» A sand 
s»one ♦!* *1 d >»’^ not cemtHin 
enough icidspai to be ciasseo .4*^ 
an i^hose one that is intennesi i 
ite c/>mposuion between ae 
k ^ and pure kjair^? v*ndst»r 
Precise dehnitions var> ApproA 
svn felcbpathic sondstont 
subautomoiphic (sub -au-to>mor 
phic) Said of the lextu^^e of ar 
Igneous O' metariorphir rock 
vba aslenzed by <iystais om> 
parll> bounded b> their own 
uonai iice\ a syn of ^Afthedrai 
in Luropean usage Syn hvptdi 
omorphtc Cf automorphtc 
xenomorphtc 

subbifniaiiious coal (sub-hi-tir-n % 
nous) A black coal intermediate 
in rank beiween hgr.it- and 
bituminous coal It is distin 
guisbed from lignite by higher 
v-arbon and lower moisture con 
tent further classitu anon of sub- 
bit uniinous coal IS made thr 
basts of calonfic value 
subcapillary interstice (sub-cap*- 
iMar y) An opening sufficiently 
smaller than a captllary imersitce 
that water held in it by adhesive 
forces IS immovable except ^ 


forces in excess of pressures tom- 
moniv found in subsurface water 
Cf Kupenapd/ary mtersrtn 
soberop \j o^^curreiiceof t*7ktatn 
contait with die under soj-face of a 
stratigraphic unit that succeeds 
an nt innitv on which nw''- 
Uep IS on pu ui>us i ‘ subsurface* 
out'^rop chat desi nbes the areal 
limits a iain«-atv*c) i >ck unit a* 
a buned stdace of un vmformit> 
Hie ♦ep> IS common use m pe- 

IfOltl it\ ti\>t 

mibduciion si»h-d»ic'-iion> IV 
poKesv of lie i ^hosplien- ptau* 
d*s4njug Vnrjfh another A 
rdited eoT <sas onginallv 
used bv v»p»nc geologists Sec 
A SO sylaUi^fftm zone 
fubdoettop rone A 1 narrow 
belt >n which ^hatrtton lakes 
place tg alonr tnt Perut'hile 
t»‘ench. wher* the Pawific plate 
scetids txnfath the Vnitb Amen 
c^n plate 

sobfacies (sub- fa ues^ A subdivi- 
uon v>i B facies as of a broadiv 
defined 'dimenury facies, or of a 
mrtamc phic facies based on 
rompositiorial diffc cnees rather 
than pressure- temperature rela- 
tions 

attbgeiitis(sub-ge' nus) In the hier- 
arUiy of ciassitication of plants 
and animals a ^^hrategory of 
yrnuc b* name of a submenus 
placed b parentheses after the 
genus name and is Followed by the 
uamc of the speues. c g Paheo- 
nedo (Koenenia) emang/nata 
PI iutigene^a 

subglacud (sub-gla -aal) 1 
Formed or accumulated in the 
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bottom ptrts of a giacier; said of 
meltwater streams, till, mofaine. 
etc. Syn: infmgladaL 2. Pertaio- 
uig to the area immediately 
beneath a glacier, 
anbgrasrwaeke (sub-gra/-wacke) 
A sedimentary rock that has less 
feldspar and more and better- 
rounded quartz grains than gray* 
MocAe; precise definitions vary. It 
IS the most common type of sand- 
stone, mtcnnediate in composi- 
tion between graywacke and or- 
thoquartziir: it is lighter-colored 
and better-sorted, and has less 
matnx. than graywacke. 
subgroup A formally differentiated 
assemblage of formations within a 
group. 

sobhedral (sub-he*-dral) 1. Said of 
a mineral grain that is bounded 
partly by its own rational faces 
and partly by surfaces formed 
against pre-existing grams as a re- 
sult of either crystallization or re- 
crystallization 2. Said of the 
shape of such a crystal. — Cf* 
euhedml anhedral 
subjacent (sub-ja'-cent) 1. Said of 
a stratum situated immediately 
under a higher stratum or below 
an unconformity; underlying. 
Ant: superjacent 2. Said of an 
igneous intrusion, generally dis- 
cordant and without a known 
floor, that presumably enlarges 
downward to an unknown depth, 
subllaiatfoa ($ub-li-ma'-tion) 1. 
The transition of a substance di- 
rectly from the solid state to the 
vapor sute, or vice versa, without 
passing through an intermediate 
liquid stage Cf. eraporanoiL 2. 


The process of ore deposition, as 
of sulfiir or mercury, by vapors, 
•sp. around fitmaroies. 

•uhihttorul (sub-lit'-to-ral) Said of 
that part of the littoral zone that 
IS between low tide and a depth of 
about 100 m. Cf: neritk. 
aubnuurglMl raaources (sub-mar'- 
gi-nal) Low-grade resources that 
are recoverable at prices more 
than l.S times those prevailing 
now, i.e. are of lower grade than 
paramarginal resources 
•ubnuurloe cutyou (sub'-ma-rinc) 
1. A steep^d^. V -profile trench 
or valley winding along the conti- 
nental shelf or connuental slope, 
having tributanes and resembling 
a river <ut land canyon 2. A gen- 
eral term for all valleys of the 
deep-sea floor. 

subaMfine delta A sedimenury 
deposit formed at the mouth of a 
submanne canyon, whose surface 
features resemble those of a sub- 
aerial delta. 

snbMture (sub-ma-ture') 1. Said 
of a topographic feature that has 
passed through the stage of youth 
but is not yet at matunty. 2. Said 
of a sediment cbaiactenzed by lit- 
tle or no clayey material and by 
poorly sorted and angular grains, 
intermediate between immature 
and mature. 

suhnergeuce (sub-mer'-gence) A 
nse of the water level m relation 
to the land, so that areas formeily 
dry land become inundated; it re- 
sults either from a sinking of the 
land or from a net nse of the wa- 
ter level Ant* emergence 
submersible (sub-mers'-i-ble) A 



small idf-propdled underwater 
vehicle for direct sea*floor obser- 
vitioii and sampling. 
aulwnetaiHf lurt e r (sub^ne-tal'-lic) 
A mmcrai luster between metallic 
and ncMunelallic. Chromite, for 
example* has a metallic to 8ub> 
metallic luster. 

suhruuudid Said of a sedimentary 
panicle showing considerable 
abrasion and an original general 
form that is still discernible, and 
having many of its edges and cor> 
ners noticeably rounded off to 
stmooth curves. Also, said of the 
nmndness chss containing sub- 
rounded particles, 
sa b e eguent (sub'-soKiuent) adj. 1. 
Said of a posi-consequent geolog- 
ic or topographic feature whose 
development is controlled by dif- 
ferences in the erosional resist- 
ance of the underlying rocks, c.g 
a subsequent valley developed 
along the strike of a weakly resist- 
ant homoclinal bed. 2. Said of a 
stream, valley, or drainage system 
that is developed independently 
of, and subsequent to, the onginal 
relief of a land area* as by shifting 
of divides or adjustment to rock 
structure. — n. subsequent stream. 
snbeequcnt stream A tnbutary 
that has developed its valley 
along a belt of underlying weak 
rock and is therefore adjusted to 
the regional structure; esp. a 
stream that flows in a strike ¥ai- 
iey and that is subsequent to the 
formatioD of the stream of which 
it is a tributary. 

su bs ide n ce (sub-sid'-ence) 1. Sink- 
ing or downward settling of the 


earth’s surface, not restricted in 
rate, magnitude, or area involved. 
Subsidence may be caused by 
natural geologic processes, such 
as solution, compaction, or with- 
drawal of fluid lava from beneath 
a solid crust; or by man’s activity, 
such as subsurface mining or the 
pumping of oil or ground water. 
See ^so: cauldron subsidence. 2. 
A gradual sinking or downwarp- 
ing of a large part of the earth’s 
crust relative to its surrounding 
parts, such as the formation of a 
nft valley or the lowering of a 
coast due to tectonic move- 
ments. -~Syn: sinking. 
sufasoUdus (sub-sor-i-dus) A 
chemical system that is below its 
melting point, and in which reac- 
tions may occur in the .solid state, 
subspecies (sub-spe’-des) In the 
hierarchy of classification of 
plants and animals, a subcategory 
of species. Groups within a spe- 
cies that are geographically isolat- 
ed from one another arc geo- 
graphic subspecies; groups leps- 
reted Ilf geotojpe time are chrono- 
logic s.vbspedes. The name of a 
subspeaes is a tnnomen; c.g. 
Bollia amerkana lygocomis. Cf: 
variety. 

substage i. A subdivision of a 
stage; the rocks formed during a 
subage of geolopc time. 2. A time 
term fc' a subdivision of a glacial 
stage during which there was a 
secondary fluctuation of gladal 
advance and retreat, 
sttbstratc The substance or nutri- 
ent on or in which an organism 
lives and grows, or the i»urface tu 
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which a fixed organism 15 at- 
tached, c g soil. rock, ur leaf us- 
sue Syn substratum 
substratiHB (sub-stra -timi) sub 
strate 

tubsarface (sub-sur'-face) n The 
zone below (he surface, whose 
geologic features, pnnapaily 
stratigraphic and stnicrural. are 
interpreted on the basts of dnli 
nxords and vanous kind^ of geo- 
physical eMdence ad] formed 
or occuniog beneath the earth's 
surfare Cf surfiaal See also 
subte'^raneatL 

subsurface geology Geology and 
UM elation of rock formations 
structures, and other featuies 
beneath ^l>e land surface as re- 
vealed or infetred by exploratory 
driLiifig. undergrourd workings 
and gropbysicai methods Cf tu^- 
/ure ideology 

subsurface water Water If the lith- 
osphere in solid, liquid, or gase 
ous form It includes ail water 
beneath the land surface and 
beneath bodies of surface water 
Syn subterranean water under- 
ground water, ground water 
subsystem (sub-sys'-tem) A sub- 
divisioo of a geologic system The 
Mississippian and Pennsylvanian 
may be considered subsystems of 
the CarboniferoLs System, 
subterranean (sub-ter-ra'-ne-an) 
Formed or occumng beneath the 
earth's surface, or situated within 
the earth Cf subaenai See also 
subsurjace 

succession (sue ces'-sion) 1 A 
number of rocl unds or a mass of 
strata that succeed one another lu 


chronologic order, c g a sequence 
shown grapbically on a geol igK 
column or seen in an exposed sec- 
tion 2 The chronologic order ot 
rock units. ^ Hie progressive 
change in a biologK community 
as a result of the response of the 
member species to the environ- 
ment See also xere, faunal sucies 
Mon 

sucroM' sq< t hurotdof 

suevite (viK y fv,) A gr lyish or v *1 
luwish bret.ia that is as^oaated 
with meteonie impac craters and 
that contains o^>th ^hock meta- 
morphosed rouK (|:dgments and 
g;iassy mclu^sions that occur typi 
udiy as aerodynamicaliy shaped 
homos It Josdy lesembles a tuff 
breccia or pumiceous tuft but is of 
non volcanic ongin and can ne dis- 
tinguished by the presence of 
shock-metamorphic ^ects 
sugaiioaf A conical mil or moun- 
tain comparatively bare of timber 
suite 1 A collection of loca speci- 
mens from a single area, generally 
representing related igneous 
rocks 2 A collection of rock 
specunens of a single kind, eg 
granites from all over the world 
3 A succession of closely as- 
sociated sedimenury strau, espe- 
aally a repeated sequence 
sulctts (suJ' cus) A surface depres- 
sion ID the shell of several inverte- 
brates, e g a radial depression in 
the surface of the shell of a bivalve 
mollusk Cf swus 
sulfate (sill -fate) A mineral com- 
pound charactenzed by the sul- 
fate radical SO4 

sulfide fsiii' fide> K mineral com- 
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pound chararr«*nzed by the l*nk- 
ot sulfur with a metal, cuch as 
gaiera. PbS, o? pynie, ff*S 2 See 
il«o sulfowU 

suitide eBiichment The enneb- 
ai*-n! of a deposit by replai^cut 
of ui sulfide bv another of higher 
Value 'KS pvnte by oliaicoctte 

sulfide zone 1 Fhat part of a sul 
i*dc deposit that has not been oxi 
d z-d by nea- surface waie'-s ♦ f 
oxidized zone pnnore 1 A. /one 
in which mpergene enrichment 
nas vKxuired 

sulfosalt (sul -fo<saltj A type of 
sulfide IP which both a metal and 
a senumetal are present, lomiing 
a double suitide eg enargite <.U) 
AsS4 

Sttlhir (suJ *furl An orthorhombic 
mmerai the na*i\e nonnietalhc 
element S It occurs in vcUow 
\ r^-stais at hot springs and luma 
roies and in masses or layers as- 
s^Kiatea with hmesi )ri« gypsimi 
lud anhvdntc esp in salt dtime 
capiock and ‘>cdacd deposits 
Syn bnrrjAi'one Also spelled sui 
phur 

sulfur bactena Anaerobu tcn» 
that obtain the oxygen needed in 
metabolism by rcducint* sulfate 
ions to hydrogen suJfde or ele- 
mental sulfui Accumulations of 
sulfur formed in this way are /tac 
iertogemc ore deposits i'f iron 
battena 

suHur ball 1 A pvntK impuiity m 
coal occur '^ng a$ a spheroidal or 
irregular m^iss 2 A suifurous 
mud skin that forms on a bubble 
of hoc vr>lcanic ga^ and becomes 
firm r,fi vA^nlact with the air 


summit concordance Eaual or 
nearly equal elevation of ndfi:e- 
tops O' ntouncain summits osci a 
region The coccorcance is com- 
mouiy chough! to indicate 'he cr- 
isrmce of an ancient erc*siou ^ lam 
of which only scattered patches 
are preserved See also ar, o^^aanf 
summit levef 

aump 1 An excavation f'^r the coi 
lection ot qaarry or mine waters 
whub may then be pumped out 
2 A surface pit m which mined 
matenai is mixed with water t\> 
foitn a sluiiv for 'cmoval as tn 
oertaio clay distnets 3 A po<»l >f 
water ui a cave, the outlet of 
which hes beneath its sui face W 
slso siphon 

SUB opal fin opal 

suDSpot A rdativelv dark area ou 
I be sun s surface representing 
lower temperature and consisting 
of a dark central umbra surround- 
ed bv & penumbra which is inter 
mediate in brightness between the 
umbra and the surrounding sur- 
face of the photosphere 

siiBSlone /s aventunm feldspar, 
usually a bnlliant, t^'anslucent 
variety of oligoclase that ♦mils a 
I eddish or golden billowy oflec- 
iivn from minute scales ot flakes 
of hematite spangled tnrougbout 
and arranged paraJId to planes of 
repeated twiouing Cf moon 
ston* 

supercafttllai y interstice ^su-per- 
cap'-ii iar-y) An opening suffi- 
ciently latger chan a capdiary in- 
tersttcf that suHaoe tension wilt 
not hold water far above a free 
water surface Water moving to 



rapercooling 


S06 


superpotitioii 


these interstices may develop cur* 
rents and eddies Cf subcaptliary 
interstice. 

supercooling The process of lower* 
ing the temperature of a phase be- 
low the point or range at which a 
phase change should occur at 
equihbnum. i e making the sys- 
tem metastable by lowcnng the 
temperature It generally refers to 
a liquid taken below its liquidus 
temperature Glass is an example 
of such a liquid Cf superheating 
Syn undercooling 
supercritical (su-per-cnt'-i-cal) 
Said of a system that is at a tem- 
perature higher than its critical 
temperature, also, said of the tem- 
perature Itself 

superficial (su-per-fr-cial) surfh 
cial 

•upergene (su'-per-gene) Said of a 
mineral deposit or ennehment 
formed near the surface, com 
tnooly by descending solutions, 
also, said of those solutions and of 
that environment Cf hypogene, 
mesogene Syn secondary 
•upergeiie enrichment The nenr- 
surface processes of mineral depo- 
sition, in which oxidation pro 
duces aadic solutions that l^h 
metals, carry them downward, 
and reprecipitate them, thus en- 
nching sulhde minerals already 
present Siipergene ennehment 
has been important in upgrading 
porphyry copper deposits to the 
status of ore Syn downward en- 
nehment, secondary ennehment 
Sec also axuiaxd lone. 
■upcrgpruup (su'-per-group) In stra- 
tignphy. an assemblage of related 


groups, or of formations and 
groups, having significaot lith- 
ologic features m common 
superheaUng (suH^er-heat'-ing) 1 
llie addition of more beat than 
necessary to complete a given 
phase chiuige. 2 In a magma, the 
addition of more heat than is 
necessary to cause complete melt- 
ing The temperature increase 
above liquids is called the super- 
heat 3 The process of increasing 
heat beyond that point at which a 
phase or assemblage changes at 
equihbnum, i e to a metastable 
state in the sens^ analogous to 
supercooling 

sttperinqioacd stream A stream 
that was established on a new sur- 
face and that maintaiiied its 
course despite different litholo- 
gies and structures encountered 
as It eroded downward into the 
underlying rocks Syn superposed 
stream. 

iuperindivtduul (su -per-in -di- 
viid'-u-al) An aggicgate of grains 
that behaves as a unit in the fabnc 
of a deformed rock, esp mineral 
grains produced by granulation of 
a single large crystal and approx- 
imating the onginal onentation of 
the larger one 

superjacent (su-per-ja'-cent) Said 
of a stratum situated immediately 
upon a lower stratum or an un- 
conformity, overlying Ant subfa- 
cent 

superpoacd stream superimposed 
stream 

superposithm (su*-per-po-si'-tion) 
The order m which sedimcntarv 
rocks occur lo strau one above 
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tbe other, the highest bed bemg 
the youngest. See also: law of 
superposition. 

sapersatunited solulkm (ni-per* 
&u*-u-rat«ed) A solution that con* 
ta as more of the solute chan is 
no mally present when equilibri* 
um is established between the 
saturated solution and undis* 
solved solute. 

superstructure (su'*per*stnic-tuie) 
liie upper structural layer in an 
orogenic belt« subjected to rela* 
tively shallow or near*surface 
deformational processes, in con- 
trast to an underlying and more 
complexly deformed infrastruc- 
ture. 

supralittoral (su*pra-lit'*tor-al) 
Pertaining to the shore area mar- 
ginal to the littoral zone, just 
above high-tide level. 

supratenuoua fold (su-pra-ten'-u* 
ous) A pattern of fold m which 
there IS thickeniag at the synclinal 
troughs and thinning at the anti- 
clinal crests It IS formed by dif- 
ferential compaction on an un- 
even basement surface. Syn- drape 
foUi 

msi 1. Tbe wave activity in the surf 
zone. 2. A collective term for 
breakers. 

surface (sur'-face) 1 The outside 
part of the solid earth or ocean, 
the top of the ground or the ex- 
posed part of a rock formation 2. 
A two^mensional boundary be- 
tween geologic features such as 
formatioDS or structures, e g. 
fault suiface, or an unagmary 
surface such as the axial surface 
of a fold; usually an internal 


boundary, rather than one occur- 
ring on the outside of a featute. It 
need not be flat. Cf: plane. 
surflhee danaity Tbe density of the 
surface material within the range 
of the elevation differences of a 
graviutiooal survey Both the 
fiouguer correction and the ter- 
rain correction depend on the 
density of the surface matenal. 
surface deposit An orebody or oth- 
er mineral deposit that is exposed 
and can be extracted ui a quarry 
or opeocut mine 

surface geology 1 Geology and 
correlation of rock formations, 
structures, and other features as 
seen at the cartb*s surface Cf 
subsurface geology. 2. surflcial 
gyology. 

surface of no strafn A surface 
along which the onginal configu- 
ration of an array of points re- 
mains unchanged after deforma- 
tion of the body in which it oc- 
wurs, e.g a surf^ near the mid- 
dle of a bent beam, between 
tension on tbe outer, convex side 
and compression on tbe uiner. 
concave Syn: neutral sur^ 
face. 

surface of rupture 1 In a slide, the 
projection or extension of tlie ma- 
jor scarp surface under the dis- 
turbed matenal 2 The surface of 
rock from which tbe matenal of a 
landslide v sjump was removed, 
surface nmofl That part of the 
runoff that travels over the 
ground surface to the nearest 
stream without passing beneath 
the surface. 

surface wave A setsmic wave that 
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travels along the 'iuiface of the 
e;«rth, O' aiimg a subsurfaie tnter- 
Suiiace include the 

Lo^ RaviUi^h nisve, and 
(OupM mive S^n i ^ve Sec 
al^o Lg Kuv€ 

surttcifll (sur h ua** Pertaining to 
Ivmg n or it a surface, spCwtf 
^hf surtai c of ihf e+iith, c g *\uj- 
ft' tat ^veatnenag sf a rexk, or a 
“surMcial structure formed t»y 
rect I he svn Mperficial is 

mote generally used in Oreat Bnt 
am 

surficial geology OeoUigy ot wfi 
aai deposits, including soils, the 
t«*fTn is sometimes applied to tlie 
study of bedrock at or near the 
eai th s sui face See also surface 

geotogif 

surf jxine The area bounded b> the 
landward limit of vave uprush 
and the farthest seaward breaker 
surge i Ihe period of very rapid 
flow of a surging g/otier also, the 
advance of ice resulting from this 
flow 2 r/orm iurge 1 Horizon 
taJ oscillation ot water with a 
comparatisely short period, ac- 
companymg a Miche 
surge channel A tran^veise chan* 
nel cutting aert'ss the outer edge 
of an organic reet. in which the 
waiei level rises and falls as the 
result of wave and tidal action 
surging glacier A ^iauer that alcci- 
nale^ betweni bnr^ pencxis (usu- 
UJy one to four years) if very rap 
id flow called surges and longer 
penods (usually 10 to 100 years) 
of near stagnation Dunng a 
surgi, a large volume of toe from 
an ice-rcservoir ams is disptooed 


downstream at speeds up to sev- 
eral meters per hour into an tee 
reccving area and the affected 
portion of the glacier is ctiaoticai- 
*v cievassed In the iru»*val he 
tween surges, the ice f«*scrvoir is 
slowly replenisheU, and the ice tr« 
tht receiving arc^i is greativ 
daced by ablation 
survey > To delireaie the extent, 
position and bt uodanes of a 
tract ot land, coast harbor ir the 
like, esp by mean of linear and 
angular measurements and by ap- 
plying the pnnciples of geometry 
and tngonomeiiv n 1 fhe 
process of finding j^d delineating 
the physical or henncai charac 
ten&tics of the earth's surface, 
subsurface, or mtenial constitu- 
tion by tivpographic, geologic, 
geophysical. or ge<xhemical 
n»easuTementb esp the operation 
of determining the relalivc posi- 
tions of points on, abi've, or 
beneath ♦hr earth s surface 2 The 
lesults obtained in a survey a 
map or descnption of an area ob- 
tained b^ surveying 3 An organi- 
zation engaged in making sur- 
veys, eg a government agency 
such as the S Geological Sur- 
vey 

surveying The act of making a sur- 
vey specif making such measure^ 
meats as arc ncoessarv to detcr- 
mtne toe a<^ea of arty part of the 
ear«h s surface, the lengths and ch- 
ectton^ of the boundary lines, 
and the contour of the surface, 
and of accurately delineating the 
whole on paper 

HTfival of the ftttcit (sur-viv'-al) 
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The tendency for the oivironmen- 
uHy hetter-edapted members of a 
popuUtkm to survive to reprcv 
ductive age and thus to contribute 
more strongly to the genetic com- 
position of the next generation 
than the poorly adapted members 
do 

suacepUbUfty (sus-c4f4i-bil'4-ty) 
magniftk suscepiibiiitj/L 
suapended load The pmt of the to- 
tal stream load that is earned for 
a considerable penod of tune in 
suspension, free from contact 
with the stream bed; it oonsitts 
mainly of day. tdt. and sand Syo. 
fuspenskm had: wash hod. 
suspended water nodose water 
simpeaiaofi (siia-pen**&?«>n) ! A 
mode ill sednncut transport in 
which rhe uptrard curients in ed- 
dies of turbulent flow are capable 
of supporting the weight of sedi- 
ment particles and keeping them 
indchnitely held m the surround- 
ing fluid (such at sih in water or 
dust in air). Cf - aaltaium: traction 
1, The state of a substance in such 
a mode of transport; also, the sub- 
stance ttadf 

saspeoaian carrant tarbkiity cur- 
rent 

saapeasion land suMpmhhd had. 
suture (su'-cura) A boundary line 
or line of contact. c.g. the hnr of 
lunction of a aeptum of a ocphalo- 
pod's shell upitb the inner surface 
of the shdl wall, or between two 
chambers or two whorls of a 
toraminiferal test 
swale I A shghc depressioo. tome^ 
times swampy, m the midsi of 
generally levd land. 2. A shallow 


depression in an undulating 
ground moraine due to uneven 
glacial deposition. 3 A long, nar- 
row, generally shallow depression 
between two beach ridges. 
swallow hole A closed depression 
or smkhole into which all or part 
of a stream disappear « under- 
grotfpd 

swaid^ An area incermiiteaiflv or 
permanently covered with water, 
having shrubs and trees but essen- 
tially without the accumulauon of 
peat Cf marsh, bog. 
swamp theory tn-utu theory 
swash The rush of water up onto 
the beach following the breaking 
of a wave, upnith 
swash mark A thin dehcate wave 
or arcuale line or very small ndge 
on a beach, marking the farthest 
advance of wave uprush It is con- 
vex landward and consists of fine 
sand, mica flakes, tats of seaweed, 
and other debns. Syn wavemark, 
debris line, 

S wave A seismic wave propagated 
by a shcanng motion that in- 
volves oscillation perpendiculai 
to the iirection of propagation. It 
does not travel through liquids, or 
through the outer core of the 
earth Its speed is 3.0-4 0 km/sec 
in the crust and 4.4-4.6 km /sec in 
the upper mantle. The 5 stands 
for secondary, it is so named be- 
cause It arnves later than the F 
wan (primary wave). Syn: shear 
ware: secondary ware: yotatumal 
ware: tangential ware. Jhstorthnal 
ware, transrerse ware. Cf; P 
wave 

sweet Said of crude oil or natural 
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gas that cxmtains few or no sulfur 
compounds Cf sour. 
swell i The increase in volume ex- 
hibited by certain soils and rocks 
on absorption of water 2 An 
oceanic nse 3 An enlarited place 
in an orehody, as opposed to a 
pinch 4 A general* imprecise 
term foi dome and arch 5. One 
of a senes of regulai. long^penod 
ocean waves that has traveled out 
of Its generating area 
swell-and-swale topography 

1opograt>hy of ground moraine 
having low relief and gentle 
slopes 

lyenite fNv‘*e-imcl A group of plu 
tonic rocks usually containing or- 
thoclase. micrntlme. or perthite, a 
small amount of ptagKKlase. one 
or more mafic minerals (esp 
hornblende), and lit lie or no 
quart/, also, any rock m that 
gn^up Syenite is the intrusive 
equivalnit of trachyte With an 
imTeav’ m the qtaiu content, if 
grades into pranite Its name is 
dcnvixl from Syene (now Aswan), 
figypt 

syefMMliortte (sy'-c-no-di'-o-nte) 
manzomte 

syenogabbro <sy'-c-no-gaK-bri>> A 
pluttvnic rrx'k chffenng in compo- 
sition fiom gahbro by the pres- 
ence of alkali feldspar 
syivinite (svl'-vin-ilc) A mixture of 
halite and sylvitc. mined as a pot- 
ash ore, a rock that c<mtatns 
chiefly impure potassium chlo- 
nde 

sylvitc (syl'-vitc) A white or color 
less isoinetnc mineral KC\ It is 
the priiiapal ore mineral of p'ltas- 


sium compounds Sylvite occurs 
m beds as a saline residue with 
halite and other evapontes It has 
a sharper taste than that of halite 
symbkMia (sym-bi-o'-sis) The rela- 
tionsir el at exists between two 
dtffercik organisms that live in 
dose assoaation, with at least one 
being helped without either being 
banned Cf mutualom. com 
mensaitsm, parasturm Ad) sym- 
bionc 

symbol A design or other graphic 
device placed on maps and dia- 
grams. which by convention or 
rtferetKe to a legend is under - 
stoiHl to represent a specific fea- 
ture. such as a rock omarop oi a 
mine opening 

symmcti^al bedding (sym-rnet'-n- 
cal) Stratificatiofi charactenzed 
by lithologic types or facies that 
follow each other in a “retracing” 
arrangement illustrated by tlte se- 
quence 1-2 3-2- 1-2- 3-2- 1 etc 
aymmetiical fold A fold whose 
hmbs have the uric angle of dip 
relative to the axial surface Cf 
asymmetrical fold 
symniftry (sym'-me-try) 1 The re- 
peat pattern of similar crystal 
faces that indicates the ordered 
internal arrangement of a crystal- 
line substance 2 In organisms. 
bilateral symmetry or radial 
^mmetry. 3. In structural pe- 
trology, the combined symmetry 
of all the dements making, up a 
fabric 

sjmimetry axis axis of symmetry. 
symamtry dements The axes, 
plane* and center of symmetry, by 
which crystal symmetry can be 
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synorogenic 


descnb«d There are 32 possible 
arrangements of the eleinents of 
symmetry each arrangement is a 
crystal class. 

syaaawCry glaiie c/ symme- 

try 

lyaacreate (syn>aer'-e-8is) syttert- 

SIS 

fyaantectic (syn-an-iec**tic) Said 
of a pnmary igneous mineral 
formed hy the reaction of two 
.xher minerals, as in the forma- 
of a reaction nm 

syach r o aal (syn'-chro-naU rwi- 
ckronotis. 

syariutmoat (ivn*-chro-nous) Or 
i.iimng or formed at the same 
time contemporary or simultane- 
ous The term is applied to rock 
surfaces on which every point ha^* 
the same geologic age. to growth 
(or deposilional) faults, and to 
pluttms eir.plaoed contemporane- 
ouxlv with orogenies Cf uochm 
noiii. dtachromm.^ Syn synchronal 
synclinal (syn-dr-naO Pertaining 
to a sync line 

synclinal axis The line which, 
moved parallel to itadf. geneiates 
the fi>rm of a synchne 

synclinal monntain A mountain 
whose underlying structure is that 
of a synchne 

syndine (syn'-dine) A fold of 
which the core contains the strati- 
graphically younger rocks, tl ts 
generally concave upnrard Ant 
anticline See also sjn^orm. Adj 
synclinal 

synclinorittin (syn-di-no'-n-um) A 
composite synclinal structure of 
regional extent composed of less- 


er folds Cf antictmonum. See 
also geosynclme PI synclinona. 
tynecology (syn-e-cor-o-gy) The 
study of the rdationships between 
communities and their environ- 
ments Cf Qutecology 
syneresis (syn-er'-e-Ms) The spon- 
taneous threwing-off of a liquid 
bv a gel dunng aging, resulting in 
shnnkage and in the formation of 
cracks Also spelled tvnaeresvs 
synfonn A fold whose limbs close 
downward in strata for which the 
stratigiaphic sequence is un- 
known Cf synchne Ant an 
nform 

syngencaisfsyn gen '-c -sis) The for 
mation of unconsolidated sedi- 
ments in place early diaeeneus 
syngeuetic (syn-ge-net -ic) I Said 
of a rnmcral deposit formed at the 
same time, and h\ (be same pnx.- 
esves as the enclosing rocks 2 
^iid of a pnmary stiucture, such 
as a npple mark formed coiifem- 
poraneously with the depositton 
of the sedimeni in which it ik- 
curs — Cf epif^enetu 
synonym (syn'-o-nym) One of two 
or more names applied to the 
same lojcon See also s>nonvmv 

tynoaymy (syn-on y-my) I The 
relationship between two oi more 
different names that have been 
applied to the same \4xon 1 A 
hs» of synonyms that have been 
applied to A particular taxon 
tynorogenic fsyn -o-ro-gen -ic) 
Said of a geologic process or event 
occurnng dunng a penod of ero- 
genic activity, or said of a rock or 
feature so fiutned Cf :^yntectonic 



synsedincstary 


^12 


lyttcintttks 


tyntcdliMntery (syn -sed'i*incn'- 
ta*ry) Accompanying (kposition, 
specif said of a sedimentary ore 
deposit in which the ore mircrais 
fonned <*ifiteniporaneouslv with 
the enc'osing rcKk 
•vnUiwI (syn iax'-i-al> Adj of 
\ynla\y 

syntaxis isvn tax' is) A sharp bend 
Hi dll orogenit belt accompanied 
hy a separation into several 
lariges CX wn(auon 
syntaxv (syn-tax y) Similar ervs 
tslloaraf hic onentation in a mm 
eral grain and \ty overgrowth 
Ad! tyw/jKw/ 

syntcctic n toi tu ) The cdj if 
wnu KiK 

syntettiU Kvn let Mi<*) \ r^'x.k 
tonn^d by syntexis S<.t* lUo 

iiXttH 

syntectonic (s\ » tt ^ i in i< » Vnd 
i>f d geol('gi< pnK<s nr oveni (v 
cuin dur ng a u kind ff «ccton 
I aUiviiv oi ( 1 a «iK.k or fesrurt 
SI formed i I ^\n frof^ente 
syntexis syn tex is) ll»e Jonni 
tion >f magmii hy melting ot wo 
o» moie > k rvt>t^ and dSMiniti 
lion of counliy kks anatcxis 'f 
two I n »ie rm k ‘Sj s \di ^Vf 

synthi tic fault is vr tfut i * x n 
iu» rtorniai f uH iliat f hi 
X inn M.v i n i> the i Mi > 

f iiiit will \vt I fj l! I IsS X \ 


Cf onntkitK fault 
syathetk ffwp A rock-strati 
graphic unit consisting of two > 
mote formations that are &s 
toctated because of simtlanties o 
close relatiooships between then 
fossils or hthologh chsracierv Cf 
atuilytic f^tvup 

ayntypt Any of the spenmen' tn 
which the description of -x specie^ 
or subspecies is based when u 
holoevpe has been designated 

system \ \ majir khiono&i •(*> 
graphiv unit w h Id wide f<gnif 
canue th* fiindaincnta! unit < ' 
h*-oni*stnitigraphi<. vlavsifi a 
lion extended from a fyp^ a a 
region and con elated f^a»* i> by 
H» fossil umtent in'* ** k* 
i )#Tnt*d d inng i peruni gee Jog 
k U t l» IS n »l I ' rink ioovi 
' ind below cm h*m 1 a 
g Ji ot related naiun) ftirluor* 

«. K i arainufii , oi \ mvur* 
^**1 \iicrr 't ^.rysta* w^tffr 4 
A mccptu il range of /mpK.'si 
ti lefinrd bv 1 vet A vomp<» 
ncniv in temx which d’ >m 
|)Osi»u>n\ in the system can t*c ex 
pftssxd eg the system CaO 
MgCWC/^ 

systematics (jiyv-tem at n s) !V 
suuis 1 f t.ie types and divcrsnwof 
rjiamsmsa id their reiaiK nxhtps 
<1 u ik^vt/icanom 
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txibielaftd 1 A general term for a 
broad* elevated region with a 
nt- r}v itvd or undulating surface 
'\i cxmsiderabk eatenc, c.g South 
Afrxa 2 A phtwu bordered by 
abrufH difflike edges nsmg sharp- 
ly from the surrounding kwland, 
a mesa 

UbIemouDt guy(^ 
tabular (ub'-u-lar) 1 Said of a fea- 
ture having two dunensioo' that 
are much larger or longer than the 
third, such as an igneous dike* or 
of a geotnorphic feature having a 
flat surface, such as a plateau. 2 
Said of the shape of a sedimentary 
body whose sndth/thickneas 
ratio 1 $ greater than 50 to I, but 
less than 1000 to 1. Cf blanket 
aepimt 3 Said of a sedimentary 
particle or a crystai form that 
shows une dimoisioii markedly 
smaller than the other two Cf 
pnsmaitc 4 Said of a metjk 
morphic texture in which a large 
proportmo ol grants are tabular 
and have approximately parallel 
onentatioo. 

farhygeitale (u<chy-gen*-e-a»> 
The extreme crowding and even- 
tual loss of those primitive pbylo- 
goMtic stages that are represented 
early m the bfe of an individual 
Cf: occekmuofL 

tac ky t y te (ta'-chy-lyte) A vofcanic 
glass of basaltic compontiou 
Syn. sftdmmdbne See also 
psendotackyfyit, 

tachrmalar (Uh<^ym'<e4er) A nr- 
vcyiog utttrumeat desigped for 


use in rapid determination of dis- 
tance* direction, arid difference of 
devatiOD from a single observa- 
tion, using a short base, which 
may be an integral part of the m- 
strument Range finders with 
self-contained bases beloDg to this 
class 

laconic orogeny (Ta-con'-ic) An 
orogeny in the latter pait of the 
Ordovician period, named for the 
racomc Range of eastern New 
York Sutt, well developed 
through most of the northern Ap- 
palachians to the U S and Cana- 
da In places It can be strictly de- 
fined as l4ite Ordoviaan by limit- 
ing fosMhferous strau* but else- 
where It can be extended to 
include many pulsations that oc- 
curred from place to place fiom 
early in the Ordoviciao to early in 
the Silurian 

taeonite (tac'-o-nite) I A local 
term used in the lake Superior 
uon'beanng dittnci of Minnesota 
for any bedded ferruginous chert 
Of juspety rock* esp. one that en- 
closed the Mesabf iron ores 
(granular hematite); an unleacbed 
/n?n formation, 1 Since World 
War II, a low-grade iron forma- 
tion suttabie for concentration of 
magneute and hematite by fine 
gnndmg and magnetic treatment 
from whK.'h pdleu containing 62 
to 65% uxMi can be produced 
tactile (tac'-tite) A rock of com- 
plex mmcralogiical compositxMau 
formed by contact metamor- 
plaam and mctasomatim of car- 
bonatc rocks, k is typicaUy 
ooarie-gmmed and rich in garnet 
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tar pit 


iron-rich pyroxene, epidote. wol 
laMonite, and scapolite Approx 
syn skarn 

tailinga fhose portions of washed 
or mtUed ore that are regarded as 
loo poor to be treated further, as 
distinguished from the concert 
frail \ or material of \alue 
talc 1 An extremely soft light 
grt-cn or gray monnclinic mineral. 
Mg \Si4Om(0H>2 ^ charac 

tin%tiL sodpv feel and a hardness 
of 1 on the Mohs scale and it is 
casOy cut with a knife Tak is a 
connmoii secondary mineral 
derived by hydration of magnesi 
um siii«»aie^ (such as olivine en 
statitc and tiemohte) in basic 
Igneous revks or by met amor 
phtsm of dolomite rocks and it 
usu«*ny Incurs in Initated, granu 
lar OT fibrous masses Sec ilsti 
Kuaine 2 In commercial usage i 
taiwose Kxk a rock v^onsisititg nf 
talc tremohtc chlonle.anthoph 
yllite and related minerals It r 
used as a filler coating, and dust 
mg igent in ceramics, rubber 
pi isiits and lubneants 
talus I Rkvk fragments, usually 
coarsi and angular, lying at the 
base of a cltll oi sleep slope frc'in 
which they have been denved 
also the heap or mass of such 
hrt'ken nxk k nsidercd as a unit 
Syn Mne ? w/ ulus 
talus creep Ihe slow downslope 
rniivement of talus either in 
dividual rock fragments or the 
mass as a whole 
tangential cross-bedding Uan-ger 
tial) Cross-beddmg in wnish the 
toreset beds appear in sec non o 


smooth arcs meeting the underly- 
ing surface at low angles, large- 
scale tangential cross-bedding is 
commonly believed to imply 
deposition by wind Cf angular 
croa-bedding 

tangential stress shear stress 
tangential wave 5 wove 
tank 1 A term applied in south 
western V S to a natural depres- 
sion m impervious rocks in which 
watei i!> collected and preserved 
during the greater pan of the 
year 2 A natural or artihcia) 
revervenr for supplving water for 
livestock ^ 

taaialite (i m m-lite) A black mm 
cral (FcMn)fra.Nb)4)6 If s 
isomorphous with cofumbtU oc- 
curs m prgmaliti*s. and is the 
pnimpal ore of tantalum 
taphrogencsis fiaph-ro gen e '•is) 
taphrogtni 

taphrogeny ftaph rog'-e-ny) A 
geneial term lor the formation ot 
rift phenomena, charactenxed by 
high angle normal faulting and 
associated subsidence Etvmol 
Greek, wp/irr'^irnuh” Ad) taph 
rogentc Syn taphragenesn 
taphrogeosvncline f taph -ro-ge hv 
syn -chne) A sodiment-fillcd 
deeply depressed crustal block 
Ix^undcd by faults 
tarn firi/w*. loKi 

U^mish (itr nish) A thin ftbn that 
h nns "*n lU surface of certain 
mineials esp tht sc containing 
copper Its loloi ard luster are 
differen frem those of the fresh 
nii»cT li 

tar pit An area m which an ac- 
< umulaiion of naturil bPumen is 
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exposed at the land surface. form> 
ing a trap into which animaix 
(exp vertebrates) fall and sink 
*hcir hard parts being preseived 
in the bitumen Example La Brea 
tar pits. Los Angeles, Calif 
tar sand A sand body that is large 
enough to hold a commercial re 
serve of asphalt it may he an 01/ 
sand from which the tighter vola* 
t les have escaped 
tasmanite Itas' ma*nite) An im 
nufc coal transitional between 
cannel coal and 01) shai^ 
tautonym (tau' to nym> 1 he namt 
of a species in which the term 
viesignating the genus is the same 
as that for the species e g /mg 
iodytes /mg/odwev 
taxa The plural of taxon 
taxon A named group of organ 
isms of any rank, such as a par 
iicular species, family, or class 
also the name applied to that 
unit A taxon may be designated 
bv a foimai Latin name or bv a 
letter number or t>lhei symbol 
Pluf^al laxa taxons 
taxonomy (tax-on'-o-mv) The the 
o\y and practice of dassdvinp 
plants dhd aitimals The terms 
rjxotu*r> and spU(/rjfi<s ar« 
usuiliv distinginsh*xi the latttr 
having bfoadef comoMti n but 
thtv m IV Tilso be ustd more >r less 
vno*" ' m ’'Iv Ct < lassificuium 
I -chert Tettonuallv controutd 
occurnng ir rrcgiila*- 
rthted ti' Irartures and 
or^ V i » s Cf B -chi n 
ID I t i I Hi rth 1 nme dt 

IL* I 

r D cu^-vt t r f d stance L.urv€ 


t direction A term used in crystal 
plasticity to denote the direction 
of slip in a crystallographic slip 
plane See also / axis, T piane, 
T-dolostone Tectonicallv con- 
trolled dolostone. occuinng in ir- 
regular masses related to fracture 
systems Cf S-doloitone, IV-dokh 
stone 

TAT analysis A method of meas- 
unng the vdoaty of seismic 
waves from normal moveout and 
anival time measurements 
tear fault A steep to vertical fault 
in the hanging wall of a low-angle 
iivcrthrust fault Its stnke 1$ per 
pendiciilar to that of the over- 
thrust DispUcemenl is common- 
ly honzontal and tear faults are 
considered bv sonic to be a type of 
stnkc-sifp fault 

tectofacies (lec to-fa'-aes) A 
gioup ot strata of different tecton- 
ic aspes r from laterally equivalent 
strata 1 he term is of limned prac- 
ticii value Not to be confused 
9. *h lit tonic Janes 
tcctogene (tec'-lo gene) A long, 
nanctw unit ot downfolding of si- 
alu L rust considered to he related 
t( mountain building processes 
< ♦ downbUi.kie 

tectogenesis (tec to gen' e-sis> 
orofttn} 

tcrifMiic (tec ton u ) Pertaining to 
rhe u Fees involvt:d in, or the re- 
sulting structures of, tectonics. 
Syn geotectomc 
tMtonic axis fabne axis 
i^onie breccia An aggregation of 
angular rock fragments formed as 
the lesult of tectonic movement, a 
crush breccia 



tectonic congitmierate 


teefotope 




tectonic congloiiMerate cwh o* 
fChmerate 

tccionic cycle orv*(em< cy< te 
tectonic Iniiric deform jtton tahr 
tnetonk facki A tc n 

for rocks that owe th«r preset 
charactenstics mamiv tt rcdoti 
activity t 9 mv ionites and s(»rn 
ph>llitcs Not l< bcLonfuvecI with 
tectofanei 

toctomc framework Ihcstructu il 
elements of a lepion im ludiiig the 
rising stable and subsiding a r 
tectonic land I inear fold ndges 
and vokanti i&lands that had « 
tem|>orary existence in the inter 
nal parts of an orogenic belt dur 
ing the early or geosynclin d 
phase 1 hey have been compared 
nith modem island arcs their cx 
istence mav ac4.4>unl hti many of 
tht features fonnerly asinhcd to 
hofderiands, 

tectonic map A map that poamys 
the gooiogw architecture of a le 
gion It shows dipping strau 
1 tidv faufli and the like but tt 
also ptesenis some indication M 
the ages and kinds i>f rocks from 
which the structures were inadt 
as well as 'iomi mdualton of their 
hist iruAl dev eUipfiKOt vf paLo- 
sectonu map 

tectOBUs A branch of geoingy 
dealing with the t oad ar^hitec 
ture of the outer part sf the earth 
that IS the mafor structural or 
dcformationai features and their 
relations, ongia and hrsioncal 
rvolutioo it IS closely lelatod to 
umetunU geoiogy but tectonic's 
geneally deals with larger fea- 
tures Adj ttcfonic 


tmonic style I he ♦otal tha'*ac!e' 

< ♦ I e: <»up ot related structure v 
distinguishes them fr nn i th 
aioups ol tru^tuics m Tit 
Sam* w iv that the st\L fahuid 
I iC o i!' \ t ohjeti iistinsyiish 
i» If m» 'thers f d'fftrcni ix*i!Ods 
vr mtUientes 

tectoaism Oec ton isin' dtu^fr 
pht m 

teitiimte te<' ton tel Any rock 
A hose fihnt reflAts the hist irv 
i>t It tldormation a nv k vvhost 
foriw iltarlv displavs vK'rdinat 
ti gtHrrt'ru fcauir s that mdi 
c it * civrtinumis s >l»d ditm 
t »nnation 

tectuiMiphvsus 'tet * >n ophw 
» v' A bran h of kc*»>,>^'vsics tl 
d»*tls txitl the I >r ev Ti ponsirli 
for mtiveinent in tnd Jc forma 
lisr >f the ^arth s tr jaI 
teitunoapherc ^*et ton > sphe 
I ha /ont or lavtr of die caiMi 
abo\c Ihi level of isosiitk eitui 
libnum in which crustal or ter 
tofiK movements origin It e 
teitusilicale lies tivsil t i^te) A 
class or structuial Type of iiitcate 
cbaractenzed hv the shanne ot als 
liHj nxygciis < f tbt SK>4 tc^rahe 
dr I wi*h naehlionng letiahedia 
and with a Si O mti u « 1 
Quartz is an example 
tectosoBie (tec co-St>mel A bodv 
oi strata indicative of uniform tc 
tonic conditions the sedimenurv 
rock record of a tectonic environ 
menf or tectoiape 
tcctotoiM (tec*-to-tope> An aiea of 
uniform tectonic enviromnent 
recognittofi of which depends on 
interpretation of a tictosome The 
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tcmi of douinful value, 
teticivoii teilzone 
tcdionf I A tune term ongmally 
mt<-oduceii to designate the local 
(juration of eaistenoe of a species 
•vyr le/khmn. 2 A syn of local 
^ftfc*^-rone Etymol German 
hi^z^yne * pa It rone” 
teitite itek'-tite) A rounded pitted 
black to greenish or ydiowish 
^')d> t>l Mhcate glass of nonvd* 
t aoK ongin. usually watnut>sized» 
(( 'Un<j in groups in several widdv 
areas of the earth's sur* 
face Most tektnes are high in sib- 
ca and very low in water 

>nteni iaverage 0 005%) their 
V t imposition IS unlike that of ob- 
sidian and more tike that of shale 
rdciites average a few grains m 
weight They are believed to be of 
eitratcrrestnal origin or alterna- 
tively the product oi large hyper- 
veioetty meteonte impacts on ter- 
rcsinai locks Etymol Greek tek- 
lot. "molten'' 

tdcMgauitk (tel'-e mag-maf'-ic) 
Said of a hydrothermal mineral 
deposit located tar from its mag- 
matic source 

leiethenaal (td'-e-ther'-mal* Said 
of a hydrothermal rnintral depov 
It formed at shallow depth and 
relatively low temperatures, with 
htlle or no wall-rock alteration, 
presumably far from the source of 
bydrotfaermal idutioos Also, 
said of that environment. See also 
teiemagmatte Cf hypaihermai, 
mnozhirmol: gpttkermal 
teVarte <id-hi*-nc) Pertaiinnf to 
the earth* cap the depths of the 
ewnh, c.| as apphed to natural 


det'tnc fidds or currents 
tdiunc eurrait earth current 
telliinde (td'-lu-nde) A mineral 
compound that is a combination 
of tdlunum with a metal An ex- 
ample IS hessite, Ag 2 le 
TKM transmission electron mtcro 
scope 

temblor (tern hlor'} A syn of 
earthquake Etymol Spanish, a 
“ trenihhng” 

temperate glaner (tem'-per-ate) A 
glacier chaiactenstic of the tem- 
perate «one. to which at the end of 
the ablation season the firn ami 
toe of which it consists are near 
the mdtmg point Examples al- 
most all the giaaers in Scan- 
dinavia and the Alps, and in the 
(J S outside of northern Alaska 
O polar glacier. Syn warm g/ci- 
aer 

temperaUiie gradiciit (tem'-per-a- 
ture) thermal gradient 
temporary hoae level (tem'-po-rar- 
y) Any base kvd. other than sea 
leve'. bdow which a land area 
cannot i-e reduced, for the time 
being, b ' erosion, e g a levd lo- 
cally controlled by a resistant 
stratum m a siream bed or py the 
surface of 4 lake Cf ultimate base 
level 

teuantite ttco'-nan'-ite) A black 
ish lead-gray isonvetnc mincfai. 
<Cu.Fe) ^As^Sm It IS isomor- 
phous with letrahednte. and 
sometimes oontams zinc, silver, or 
cobalt replacing part of Che cop- 
per. It IS an imponant oee of cop* 
po* 

teaer (tcn'-or> fhe grade of an 
orcbody 
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Mile ittMalk (tn'<«le) The abd* 
ky of a matcnal to reaut a atreai 
tadnig to streidi it or to pull it 
apart 

taaiMe atraaa A normal arm that 
tends to pull apart the material on 
the oppoute sidct of the plane on 
which It acta Cf comprmne 
sirtsx 

t&mkm (ten'-siofi) Stress tlwr 
tends to pull a body apart 
t snat e n fanlt A genetic term for 
any fault caused by tension 
tenston fractarc A fracture in rock 
that IS the result of stresses that 
tend to pull the rock apart Cf 
shiar Jraetyre 

tension joint A joint that is a ten- 
sion fracture. 

tepee battc (te*-pet) A conical ero- 
sion hill, so named from its resem- 
blanoe to the Indian wigwam or 
trpoe Cf kimt 

tepee structure A sedimentary 
structure which in cross section 
resembles a chevron or Indian 
tepee It is believed to be an earl> 
diagenetic structure formed at the 
margins of large polygons pro- 
duced by expansion of surface 
sediments 

tephra (teph'-ra (icf'-ra]) A collet* 
live term for all clasnr matenab 
ejected from a volcano and tran 
sported through the air It m 
eludes voh amc dust ash. anders. 
iapillt srona pumice bombs 
and Mocks Syn volcanic ejctta 
tephrochronokogy (t<ph ro-chro- 
nol -o-gy) fhe U ^ non desenp 
tion and appi ■'Tiii ate dating of 

tephra 

terminal inoraiae <*t.r mt nih 1 u 


otttennott end morame of a gia- 
oer or loe sheet, marking the max* 
nnim advance of the loe 
tmdmm (ter'-roi-nua) The outer 
margia or extremity of a glacier 
Umary a ya tani A system of three 
components, e.g CaO-Al^Oi 
Si02 

terra (ter'-ra) An upland or moun 
tainous region on the surface of 
the moon, characterized by a 
lighter color than that of a mane 
by relatively high albedo, and by 
a rough texture formed by large 
overlapping craters It may be a 
remnant of an anaent lunar sur 
face, tcidptured %y impact jf 
meteorites, or it may be a result of 
voicanic activity from within the 
moon Etymol Laun, **eafth** PI 
terrm 

terrace 1 A relatively level bench 
or steplike surface breaking fbc 
continuity of a slope The tenn is 
applied to both the lower or front 
slope <thc nscr) and the flat sur- 
face (the tread) 2 stream terrace 
3 marine terrace 4 structural 
terrace 5 A honzontal embank 
ment along the contour of a hill 
side, built lo conserve moisiure cm 
reduce erosion 

tenaced pool (ter'-raced) One of 
the shallow, nmmed pools on a 
reef surface, produced bv the 
growth cf lime and sihca-seeret 
ing algae and arranged m suaes 
sivelv lower terraces 
terra-cotta A fired or kiln burnt 
! s) '>t a peculiar browmsh-rcd or 
yellowish red color used for sta- 
tuettes figunits and vases and 
h'f i>narT)^nMl w ri* op ihe ex 



tcrrM 0 tli ctey 


519 


tenor of buildings Also, in ob* 
jec( made of terra<octa Etymol 
Itahm. **bBked earth** 
ttriMOtta clay A term applied 
ioosdy to any fine-textured. fairly 
plastic day that acquires a natu- 
ral vitreous skin in burning and 
that IS used in the manufacture of 
terra-cotta It is characterued by 
low shnnkage. freedom from 
warping, strong bonding, and ab- 
sence of soluble salts 
terrain <ter-rainO 1 A tract or re- 
gion of the earth's surface consid- 
ered as a physical feature, an eco- 
logic environment or a site of 
some planned activity of man. c g 
an engineenng location, or in 
terms of mihtar> saence. as in ter 
ram anaiysuL 2 An obsolete syn 
of terrane 

terrain analysis 1 he process of in- 
terpreting a geographical area to 
determine the effect of the natural 
and man-made features on m n- 
tary operations 

terrdtt correction A correction ap- 
plied to observed values obiaint^ 
in geophysical surveys in order to 
remove the effect of vanaiions 
due to the topography Syn lopo 
grapkte correchon 
tarmac An obsolescent term ap- 
plied to a rock or group of ro^ ks 
and to the Srea in which they crop 
out rhe tern is used in a general 
sense and dues not imply a spixM 
K rock unit Obsolete syn 
nr/nL 

terra itissa Residual red clay man- 
tling limestone bedrock Ltymol 
liaiian, * red earth' 
tarresCrinl itcr-rds -tn-al) 1 Per- 


taining to the earth 2 Pertaining 
to the eaitb*s dry land Cf* cosff- 
nentai 

terresirini deposit 1 amtmental 
drpont 2 Stnctly. a sedunentary 
deposit formed on land without 
the action of water, eg glacial till 
or sand dunes 

terrestrial OMpwtMi geomagnet- 
ism 

tarrigenoua (ter-ng*-e-nous) 
Denved from the land or a conti- 
nent 

tenrigenoiia deposit Shallow ma- 
nne sediment oonsisung of 
material eroded from the land 
surface Of hemtpelapc deposit, 
pelagic deposit 

Tertiary n'er'-U-ar-y) The first 
penod of the Cenozoic era (after 
the Cretaceous of the Mesozoic 
era and before the Qualemary). 
thought to have covered the span 
of time between 65 million and 2 
million years ago. also, the oorre- 
sponding system of rocks It is di- 
vided into five epochs the Paleo- 
oen*. Eocene. Oiigooenr. Mio- 
oep^. and PlioccDe It was ongi- 
nally designated an era rather 
than a penod. in this sense, it may 
be uinsidered to have other five 
penods (Paleoeene. Jfiooene, 

< )lig<iceiie, Miocene, Pliocene) or 
»wo fPalcoge^ie and Neogenc). 
wuh the Plostoccor and Holo 
cent imiuded in the Neogene 
test I The shell or supporting 
skeleton of many invertebrates, 
e g of an echinoid or a foramini- 
fer 2 A dnll test or other 
prswoiure for sampling the con- 
tent of an otl or gas reservoir 3 
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test wM 

mi I. A wdi. (iriUed to deter* 
mifie tbe pramoe and commer* 
cwi valMe of oil or gas in an uo- 
proven aien. Syn: rest 2. A weU 
dug or diilkd m search cf water, 
for eaampk. near a lake to deter- 
cnine the rdatioo between lake 
levd tad groond-water level. 
U t i ft o l Md r al (te<Uir-to-he'Hlni) 
Said of that crystal class in a sya- 
tem, the genenl form of which 
has only one fourth the Qumber of 
equivalent foces of the oorre- 
spondisg form in the hohkedml 
dass of the same system. Of. 

mvnpimifVfr 

Telhys (Te'*thys) An ocean that 
ooeiipied the general positioB of 
the Alpine-Hiiiialayan orogenk 
belt between the Hercyntan and 
Alpias offogenies, It wsA largely 
oblileratad by the Alp^ 
Himatayaa coatinental ooUkkm. 
I rtraeami (tet-ra-cor'-al) A coral 
with fourfold tymnactry. 
tatragaml syute (te-trag'-o-oai) 
One of the sii. ctystai syssma 
charaolefued hy three mutually 
pffpradiinlar axca, the vertical 
one el which ts a fourfold routfon 
or symaKtry ans. it is lor^ or 
shorter ihaa the two boriaootal 
axes* which ut of equal length. 
Miehiiral reonUnntien (let-ra* 
he^Hfral) An atomic arrangeaieat 
it whkii ta ion is surrounded by 
four km of oppcntle sign, whose 
oealefi form tibe points of a tet« 
rahadfoa arouad it It is typified 
bySKV 

MralMiini mMui The raditta of a 
caskni whan ia ictrahodral oraxdi* 


natioo. 

tefraiwdrile (tet'ra-he*-driie) A 
mettUk isometric mineral, (Cu, 
Fe)i 2 Sb 4 S|). It is tsomorphoiis 
with tennantite, and often con- 
tains stiver or other inetals repine^ 
ing part of the copper. Tetrabe* 
drite is an important ore of copper 
and aometimes an ore of silver, 
tetrahedroa (tet*ra-he'*<lron) A 
crystal form in the isometric sys- 
tem. having four faces etch with 
equal intercepts on all three axes, 
aatrthaathtdrnn (tet'-ra-hex’-a- 
be'-droo) An iaomeiric crystd 
form with 24 faces, each parallel 
to one cryttaUographi^ aids and 
cutting the others at unequal dis- 
tanoes. The faoo are tsosodcs tri- 
angles arranged four to each side 
of a cube. 

Mmptd (tet -ra-pod) n. An animal 
with four limbs; an mformal hsnn 
to distinguish amphibians, rep- 
tiles. and mammals from aquauc 
classes in which paired baabe are 
absent or are has mstend of 
legs.--odj. Four-lcttBd. 
lextml matnrlly (m'-tur-al) A 
type of sedinic&tiry mamrity m 
which a sand appronchea the tea- 
tarsi cad product to which it it 
driven by the formattve proccaees 
that operate upon u. It it defined 
in terms of ui^onnity of partkle 
siae and perfection «)f romidiiig, 
and is independent of mHieral 
oampooUQD. 

lexiwt (tex'-fure) I The geoeml 
appearanm or chmncter of a rock, 
wduding dk geometfic mpem 
of. and mutual reintioas amongi 
its rnm p n nm f partkka 


or cryw 



tfaallophyte 
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dMrouU condMctiirity 


tah, e g the site, shape, and ar- 
rangement of the ooaslituent de- 
ments of a sedimentary rock The 
term is applied to the smaller fea- 
tures. as seen on a smooth surface 
c4 a rock, the tenn ttmctun is 
aencraliy used tor the larger fea- 
tufcs 2 The physical nature of a 
soil according to the relative pro- 
{vrtions sand silt, and clay ) 
i^pogfQphic fixture. 

thalPvphyte ilhd*'-lo-phyte> A non- 
viscMlar plant without diffcren- 
natcd stems, leaves, flow- 
ers veed^ Algae ard fungi are 
thill >phvus Cf hryophue 
pierhiophv*e 

thalweg (that weg (tal* vegl) f 
Hit unc C'Uinectmg the lowest 
\K*n\^ alor-g a V'^eam bed or val 
d lO n(uudmM profJc 7 The 
‘it«e ot i.Mdnuous maximum de 
V mt f'^om an« p<.)int on a laod 
s eg the line iTWiny '’ll 

f irj.)ur lines at nght anglts 3 A 
ground-water stream percoiatm^ 
beneath and in the same direction 
as a surface Stream 4 Ihedeert^s' 
o* besf n IS igahle channel u'^^d in 
defining water hcundarics be- 
tween states Etvmol German 
“valley way’* 

thanatococnotia fthan a-t >-c\»e 
no'-sis» A sH of fossils bri/ught 
tr>gcther after death by sedimer- 
lary pr»>t esses rather than by vir- 
tue ol having onginallv hved 
there cotleciisely Cf biocoemtsts 
Svn death axsembtage Plural 
thanuKteoenoses ttymol Greek 
thauatos, "death ’ 4- komos, 

’general, comincm*’ 

thaw Uke 1 A lake or pond m a 


permafrost area, m a ham 
formed by thawing of ground ice 
2 A pool of water on the surface 
of a large glaaer, formed by ac- 
cumulation of meltwater, 
theca (ihr'-ca> The skdetal cover- 
ing wall of vanous inverte- 
brates e g tiie dorsal cup of ihr 
cahx of a cnnoid. or a tube that 
hftuscd an individual of a grapto- 
lite colony Adj tfwaL 
theodolite (thc-od'-o-lite) A pteci- 
Sion surveying insimment for 
ineasunng honrofital and- vertical 
angles See also tmrutl 
theory Ohe'-o-iy) A concept or 
prr.p<^ition. developed from a 
hvpothe^its, that is supported by 
^spenmentaf or factiud evidence 
bill IS n( I SKi condusivdy proved 
as to he ouieptabh a^ a law, e^ 
rhe ihrory *»f plate tectonics 
thermal (tber*-maM adj Peruinmg 
lo or cau'-z'tl by heat — fi 1 An 
fnrefg/nc«/ interval 2 A verti 
callv moving current of air that 's 
caused to nsc hv differential heat 
ing of (he ground bdow it 
thermal anaiyaii The study of 
cliiT :cal endMvr pfiysunl changes 
m matenals as a function r>f tem- 
perature i c the heat evolved or 
absorbi'd dunng such changes 
bee also dijfereniutl thermaf anal* 
vsn 

thermal cuadactivlfy \ The time 
rate 'f * ansfer of heat by conduc 
tion, through unit thickness, 
across unit area for unit difference 
of temperature 2 A measure of 
the ability of i material to con 
duct hen: Typical values of (her 
mal conductmly lor locks range 



from 3 to IS imllfcalonet/cm- 
•ec-*C.-’Syii hnt eimdueu^foy. 
tiwwwii dilliMWty Thermal con- 
ductivity of a Eubatanoe divided 
by the product of its density and 
specific heat capacity in rock, the 
oommofi ranpe of values ts from 
0005 to 0025 cm^/sec 
thcnaal ipadiaat The rate df 
change of temperature with dis- 
unce When apphed to the earth, 
the term geothermal gradient 
may be wed Syn lemperature 
gradient 

thcraml amt a marp b lam K type of 
metamorptHsm resulting oi 
chemical reoonstitution coo- 
ti oiled by a temperature increase, 
and influenoed to a lesser extent 
by confming ptesaure, there ts no 
requirement of mnultaoeous 
defonnatKm 

chenaal r es isti v tt y The reciprocal 
of thermal conductivity 
thermal stratlilcatioo llie stratsfi- 
cation of a lake produced by 
changes m temperature at differ* 
ent depths and resultmg in hen* 
zontal laycia of differug deoaities 
See also density strattfkaoon. 
thennai i trwmws An arrangement 
of zones of mcreasing mesa- 
morphic grade m some dwinct 
structural pattern, for example, a 
thermal antichne or a thermal 
dome Such features are asscxxat* 
ed with orogwiesis and are pro- 
duced by a locahied beat source, 
possibly accompanied by aoalex* 

IS. 

tharmacHat (ther**mo*clinc) I 
The plane tn a thennally stratified 
lake located at the depth where 


temperature de cr e as es most rap- 
idly with depth. See also* meta- 
limnton, 2 K vertical, negative 
gradient of temperature that is 
characteristic of the layer of ooew 
water under the rmxed layer. 
also, the layer m which this gnuh- 
ent ooctifs. Cf gyenochne 
thcrmadywwk proeess (ther*-mo- 
dy-nam'-ic) K change in any mac- 
roscopic property of a thermody- 
namic system 

thermodynamics The mathenaau- 
cal treatment of the relation of 
beat to mechanical and other 
forms of energy 

thermohallae (ther-mo-hal'-ine) 
Said of vertical movements of 
seawater, generated by deitsily 
differences, they are caused by 
vanatiofis in temperature and 
salinity, which induce convection 
and mixing 

thefmokarit (ther-mo-karst') A re- 
gion marked by thermokant 
topography 

thermokarat t opog r ap h y An ir- 
regular land surface containing 
cave-in lakes, bogs, caverns, pits, 
and other small depressioiis, 
formed tn a permafrost region by 
the melting of ground ice; m ex- 
tenor appearance, it remmblci the 
uneven korrr topography formed 
by the solutioo of hmestooc. 
fhiemolamiaaacsact (ther'-mo-hi'- 
mi-ocs'-oenoe) The property poa- 
sesaed by asaov minerals of cam- 
ting light when heated It ^ 
from refcaw of energy stored at 
electron displacemenu in the 
crystal lattice 

thick bands A fidd term that, m 
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acxordunce with a icale csub* 
bshed for use in descnbing band- 
ed coal, denotes vitratn bands 
with a range of thickness from S 0 
cu 50 0 mm Cf tkm bands, medi- 
um hands, very thick hands. 
thick -bedded A relative term ap- 
plied i sedimentary beds with a 
thickness in the range of 60-120 
on (2-4 ft), a bed greater than 120 
cm being *"very thick-bedded** 
t f rhin-hedded See also stratifh 
iuhnn index 

Chin bands A field term lhai. in ac- 
cordprice with a scale established 
fof use in descnbing banded umI. 
denotes vitrain bands with a 
range of thickness from 0 5 to 2 0 
mm C'f medium hands, thick 
thinds very thick hands 
thin-bedded A relative term ap- 
plied to sedimentary beds with a 
thickness in the range of 5-60 cm 
f 2 m to 2 ft ). a bed less than 5 cm 
^u( more than I cm thick bang 
‘ very thm-bedded** Cf thick’ 
bedded See also stratification in- 
dtx 

rhifiolite (thin'-o-lite) I A pale- 
>dlow to hght-brown variety of 
calcite. often terminated at ^th 
ends by pjrramids 2 A tu/a 
deposit, consisting in part of lay- 
ers of delicate pnsmatic ^detai 
cr>stals of the mineral thinolite 
up to 20 cm long and 1 cm thick. 
It occurs in domelike masses 
along the shc»res of eatinct Lake 
Lahontan, n >rthwest Nevada 
thiB out To grow progresatvdy 
thinner m one direction until ea- 
tinction The term is applied to a 
stratum, van. or other body of 


rock that decrcMcs gradually m 
thickness so that its upper and 
lower surfaces eventually aieet 
and the layer of rock dtaiwcnrs 
The thinning may be ongiaal or 
due to truDcatHNi beneath an un- 
conformity Syn pinch <mt, medge 
cut 

tbia seetioB A fragment of rock or 
mineral mechanically ground to a 
thickness of approaunaldy 003 
mm. and mounted between 
glasses as a mtcrosoope ahde This 
reduction renders moat rocks and 
minerals transparent or translu- 
cent, thus making it possible to 
study thar optical properties 
Syn section. 

tbia-skimieii s tiactw f a A concept 
that folds and faults of nuo- 
geosynclinal and fordand rocks 
in an orogenic bell involve only 
the upper strau, and be on a 
collement heoealh whicb the 
structure differs, it » also called 
tl,e *no-basement** concept 
Rroposed examples are ui the Val- 
ley and Ridge and nateau prov- 
inces of the Appalachian bdt, and 
in the Jura Mkniniains. 
thixotropy (thix-ol'-ro-py) The 
property of certain colloidal svb- 
statioes, e g a bentonitic clay, to 
weaken or change from a fd to a 
sol when disturbed but to incrsaac 
m strength upon standing 
tboleiite (th^Z-leMte) A basah 
charactenzed by the presence of 
orthopvroxene and/or pigeomle 
m addition to dinopyroxenc and 
calcic plagioclase Olivine may be 
present The tcrai is denved from 
Tholey, Saarlaod, Germany 



dtana (tho'HTM) The central fMiii 
of the arthropod body, conntting 
of levcral aegmcntf chat generally 
are movable 

three tayer atrectnce A type of 
crystal stnicture having three unit 
layers to the full repeal unit; e.g 
some phlogopites. which have one 
octah^ral and two tctiabedrai 
layers per unit along the c axis 
Such micas are usually hexagonal. 
Cf’ twch layer structtdrt 
thrce-peint method 1. The geomet- 
ric determination of dtp and stnke 
of a structural surface wbo«:e ele- 
vation ts kuown at tliroe accurate- 
W located points. 2 The dctermi- 
nation of geographic position in- 
side or outside the triangle 
formed by the mtersectuin of 
bcunag lines from three inurtgu- 
lation stations. 

threshold (thresh'-old) 1 A sub- 
tnanne ndge near the mouth of a 
fiord, see sill 2 A low. transverse 
iidgr of bedrock on the floor of a 
glacial valley, sepaialmg a rock 
basin from the gently sloping val* 
ky bottom farther downstream. 
3 In geochemistry, the lowest de- 
tectable value, the poiiit at aduch 
a process or effect commeooes 
threahoM prcasarc yield stress. 
threshold velocity The mtnnnum 
velocity at which wind or water, 
in a given place and under spea- 
fwd cuodKkms, will begin to 
move panicles of sotl. sand, or 
ocher material 

threagh glader A douMe-ended 
glaoer, consisting of two valley 
glaciers ntuated in a single 
depression, from which they flow 


m oppcmie directiocM. A 
^Througb-glacier system** is a 
body of glacter ice coosistiiig of 
interconnected through glaciers 
that may lie tn two or more drain- 
age systema. Cf- tra/ueawn gla 
der. 

throw 1. On a fault, the ainoun: 
vertical diipfacemeiit Cf. heu¥<^ 
See also: upthrow, downthrow . 
The vertical component of the net 
sbp 

thmst thrust fault 
tbmsi faaH A fault with a dip oi 
4^’‘ Of less over much of its extent 
on which the hanging wall ap 
pesf s to have moved upward ret:* 
tivr to the fo^wall Konzi.)iituJ 
cumpressKMi rather than venic». 
displacement ts tU charactensui 
feature. Cf uotmai fault Pania) 
syn reivfie JkmlL Syn 
orerthrust 

thmst ptea Any turfacc of s 
thrust fault that is planar 
thmst ihaat The body of rock 
above a large-scale thrust fault 
whose surface is borixootal oi 
very gently dipping, 
thrual riict A rdaUvdy chin body 
of rock bounded above and bdow 
by thmst faults within a zone of 
thrusting. Syn- slice. 
thunder egg A popular term for a 
smali. geoddike body of chal- 
cedony. opal, or agate that has 
weathered out of the welded Cuffs 
of central Oregon 
tidd horn (tid'-al) Iwr. 
tidal chanael I A major chaiuid 
followed by tidal currents, ex- 
tending from offsht^re into a tidal 
Oiarsh oi a flat 2 tulal tniet 
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tidal coapartBMnt That portion of 
a i^tream which intervenes be^ 
tween the area of unimpeded tidal 
action and that in which there is 
a complete absence of tidal ac- 
tion 

dda' constant Either of two 
parameters, which combined 
completely s}>6nty a simple Ode, 
the first IS the amplitude (eleva- 
eioD above mean sea level) and the 
second ts the epoch (time between 
*he moon’s mendian passage and 
rhe ensuing high tide) 
tidal correction A correction ap- 
plied to gravitational observa- 
tions 10 remove the effect of earth 

tidefn 

tidal datimt A plane defined by ref- 
erence to a certain phase of the 
tide 

tidal delta Deltas formed at the 
seaward and lagoonal mouths of a 
udal inlet by tidal currents that 
sweep sand in and out of the inlet 
tidal flat An extensive, nearly hon- 
rontal, marshy or barren tract of 
land that is alternately covered 
and uncovered by the tide, and 
consistmg of unconsolidated sedi- 
ment (mostly mud and sand) It 
may form the top surface of a dd- 
taic deposit See also tidal marsh, 
mud flat 

tidal friction The frictional effect 
of the tides, especially in shallow 
waters, lengthening the tidal 
epoch and tending to retard the 
rotational speed of the earth and 
so increase very slowly the length 
of the day 

tidal inlet Any inlet through which 
water flows altemaldy landward 


with the rising tide and seaward 
with the falling tide; speaf a 
natural inlet maintained by tidal 
currents Syn ttdal outlet tidal 
channel 

tidal marsh A marsh bordenng a 
coast (as in a shallow lagoixn or 
shdicred bay), formed of mud 
and of the resistant mat of roots 
of salt-tolerant plants, and regu- 
larly inundated during high tides, 
a marshy tidal flat Cf salt 
marsh 

tidal pool A pool of water remaui- 
uig on a beach or reef after reces- 
sion of the tide 

tidal prism The total amount of 
water that flows into a harbor or 
out again with movement of the 
tide, excluding any freshwater 
flow 

tidal range The difference between 
the levd of water at high tide and 
tow ode 

tidal river A nw whose lower 
pan for a ctmsiderable distance is 
influenced by the tide of the body 
of water into which it flows, the 
movemer of water in and out of 
an estuar^ or other inlet as a re- 
sult of the altemaung nse and faU 
of the Ode. 

tidal wave An erroneous syn of 
both storm surge and tsunami 
tide 1 The rhythmic, alternate nse 
and fall of the sii^rface of the 
ocean, ocr^imng twice a day over 
most of tlr earth, and resulting 
from die gravitatioiial attractiOD 
cd the moon (and. m lemer degree, 
of the sun) actmg unequally on 
different pans of the roUdhig 
earth. 2. earth tide. 
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time lead 


tied island An island connected to 
the mainland or to another island 
by a tombola. 

tiger's-eye A chatoyant yellowish- 
brown gem and ornamental varie- 
ty of quartz, pseudomorphous 
after crocidolite. whose fibers 
(penetrating tbc quartz) arc 
changed to iron oaidc (limonac); 
siiicified crocidolite stained yel- 
low or brown by iron oxide 
tight fold A fold with an inter limb 
angle between (f and 30V 
tight bole A drilling or completed 
well about which information is 
kept secret by the operator 
tight sand A sand whose intersticei 
arc filled with fine grams or with 
matns materiaL thus effectively 
destroying porosity and pcrmca- 
bibty. The term is used in pe- 
trokum geology 

till Dost ratified dnft, deposited di- 
rectly by a glacier without re- 
working by meltwater, and con- 
sisting of a mixture of clay, silt, 
sand, gravel, and boulders rang- 
ing widely ID sr/e and shape Cf 
sirattjied dnft. See also, moraine, 
boulder clay 

tillite Itiir-ile) A sedimentary rix:k 
foiTned f iithilicd glacial till, esp 
pre- Pleistocene till (such as ihe 
L^ite Carboniferous tilhtes in 
South Africa and India), 
till plain An extensive area, with a 
flat to undulating surface, under- 
lain by till with subordinaie end 
moraines, such pUms occupy 
parts of IndiiMU Illinois, and 
Iowa 

tilt block A fault block that has 
become lilted, perhaps by rota- 


tion on a hinge line, 
time 1. Measured or measurable 
duration; a nonmaterial dimen- 
sion of the universe, representing 
a period during which an action 
or condition exists or continues 
Sec* geoiofidc time. 2. A reference 
potnt from which duration is meas- 
ured. c.g. the instant at which a 
seismic event occurs relative to a 
chosen reference time such as a 
shot instant 3. Anv dj\nsion of 
geologic chronology, such as 
“Paleozoic time'* or “Micxene 

time break shot break. 
time-depth chart A^raphioiil ex- 
pression of the relation betweeii 
velocity and arnval time verti- 
cally travelling seismic reflec- 
tions It permits the tune incre- 
ments to be converted to the cor- 
responding depths Syn- lime- 
depth curve 

time-depth curve time-depth chart. 
time-distance curve In seismology, 
a plot of wave-train travel time 
again’^t corresponding distance 
along the earth’s surface from the 
source to the point of ol>scrvation 
Abbrev. T.D curve 
time domain Measurements as a 
function of time, or oficrations in 
which time is the variable, iii a>n- 
trast to the frequency domain. 
time lag A delay in the arnval time 
of seismic energy from the time 
expected Time lags may be pro- 
duced by an abnormal low-veloci- 
ty layer, phase shifts in filtenng, 
or other factors. 

time lead The arnval of seismic en- 
ergy earlier than expected, in- 



time line 
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tongue 


duafmp that part of the travel 
p^th involved high vekicitv It is 
jndh ation of a Srtif dome in jan 
*>vn lend 

tiiPi line \ »i*ie iMdicaiiiig e< 4 ii{v«\ 
Km < iTj afre in a ?eologu vross 
s?v. »n IV vO'ielation dia^iani 
timt plane \ '^l» itigraphK horuon 
a. ‘ii sljpi' *11 gen* 

time-ri»ck unit th^nn >\i^n!teruphu 

unit 

timt soitnm \ i^riphual enrt*seii 
r lU *i« tioi 

iv <♦’ j aU>n. A iiiu Ml whitli 
•♦u \^rij al s ait A twtj \va' sets 
u f»-ive» tjiueand tht ti rt/i ntal 
*>1 t) ’ clistain / 

time vttatigiaphfc S^id t‘f kkK 
Ai«r houn lanes iusrd (•!» 
'2n tiPK \ , wiiti syuwho)- 

iimi tie f h» ui ritifii anon of sris- 
rnu ‘‘vrrij, ,M (i'fft'reni icsord^hy 
n '-’I tunes, when llic> pos 

»*s u nmioM rav paths 
Ome-transKressivc Jim hnmou\ 
time value lh< 'nierva! t»t geologi 
timi representetl h\ <u mvnivr^j ip 
producing a stratigraphic unit up 
uPv.oiiKnmicv the range of a l<‘S 
>i oi aiiv ge«slogjc leature o? 
event See also hiatus. 
rinnskamian (Ti mis-kam -i-ani A 
d'vist<»p of the Archeozoic of the 
(^inadian Shield Also spelled 
f imiskaming 

tin 1 A bluish-whoc mineral the 
native metallic cicnrient Sn 2 A 
term used loosely to designate 
< assitenie and c\>nc€nirates con- 
taining lassitcntc with minor 
amounts of other minerals 


tincal (tin'<al) An old name for 
crude bomx formerly obtained 
fiom TibeUn lake shores and 
dcp\>sns and once the thief souicc 
\)f boron compoumls 
tinstone cavutente 
titanilerotts tti-lan-af' er ous» C on- 
laming tiiaiiium as tittiMerou^ 
iron oie, e g JmtriU 
Otanice (ti'-fa nilo'^ sph<nt 
toe 1 HiC ilnwiislopt* ulg( t>f a 
landslide or sluniii 2 ! he lowest 
pait of a slofK‘ <'• clitf the di'wn 
si ipe end of an A‘‘iivicil Ufi » 5 he 
h'^uiinp edge of a 'hiust sheet 4 
A (uilUuA pi' jec#ioi at tin fioni 
»♦ a roovtni? Ih'W of pahn^’hm 
iASA formed h\ ♦ht bitakiin^ 
ij'eTi (4 lip < Misi and the enur- 
geHkt of nuui U»a ^ Along n 
• >ist 1 nearly hon/ >nt.»i stop of 
grave* Oi sand that douh’S the 
He*uh fri>m the shorefa e h fhe 
bottom )f a dnil hole t'sp one 
used lor blasting 
lumbolo Mon.-bo' lo) A ba» or bar 
ne^ that connects an island *ith 
die mainland or with ario*lp*r is 
lam* 1 ino) Ilahai ‘sand 
dent* • om failin tunni/us, 

‘ mounJ*' 

tonaiite (m'-nal-itr) ifuan? dionu 
tongue I A minor hthostrati- 
graphit unit of limned extent, esp 
a member that cxpnls ouiwaid 
tvevond the mair bwU of i foirna- 
Th>n and c pears lat« lallv usu- 
ailv bv faacs change V< alsi) m* 
urtongutng, lenttl 2 Anypri'iec- 
iion. extension, or oflshoiM, as a 
i(iaaer tongut, ■ branch of a large 
intrusive body, a lava flow ex- 
tending from a larger flow, or an 
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topographic vacoiif ormity 


extension of one type of ocean wa- 
ter into water of diffenng salinity 
or temperature, sail water 
into xYie moutti ol a nvei 
tool mark A current mark pro- 
duced by the impact against a 
muddy bottom oi a solid object 
swept along hy the current, and 
a casv rxi 

t\ie un<krsidc of the overlying 
bed The engraving “tods’* in- 
clude shell fragments, sand 
grains, pebbles, fish bones, sea* 
weed, and wood chips 
toolpuaber *Ihe general supervisor 
of operations on a dnlling ng 
top In petroleum geology, the up- 
permost surface of a formation 
encountered dunng dnlling, usu- 
ailv charactenzed by a change m 
lithology or fossil content It ts 
often recognized by a distinctive 
configuration or “Kick** on an 
electnc log. and is widely used tn 
correlation and structure-contour 
mapping 

topaz (to*-paz) 1 An orthorbom- 
hK mtneial. Al 2 Si 04 (F, 0 H b I* 
occurs as a minor constituent to 
siliceous igneous rocks and tin- 
bcanng vans as translucent or 
transpaieni faismatic crystals 
and masses, and as rounded 
waterwom pebbles Topaz has a 
hardness of 8 on the Mohs scale 
2 A transparent topaz used as a 
gemstone and the Urthstone for 
November 

lopaa quartz The ydlow variety of 
quartz, cimne used as a gem 
topocMne (top'-o-dme) A dtne 
related to a gcographK zone and 
usually unrdated to any ecologic 


condition 

topooraphic adluatneat (.top-o- 
graph'-ic) The conthlion ewsung 
where the gradient, of a inbutary 
IS harmonious with that of the 
mam stream 

topogrmplUc adoleaFceoce ado/u 
eance 

terrain cor 

rtewofL 

topographic map A map showing 
topographic features rf a lanj 
surface, common! \ by ma>ns of 
contour lines It is generaHy >n 4 
sufTiciently large scale to }t> 
detail selected man made 'ind 
natural features, including rehc^ 
and such pbysiufl and Milturd* 
features as vegetation, roads ar,n 
drainage Cf plammttnt 
topographic maturity maturity 
topographic old age old age 
topographic texture Dispositum 
grouping or average size of th< 
topographic units composing » 
given topography usually re- 
stricted to a descnpCion of the 
relative spaang of drainage lines 
in stream-dissected regions See 
also coarse topography drotnatte 
density Syn texture 
topographic noconformity 1 The 
relationship between two parts of 
a landscape or two kinds of 
topography that are out of adjust 
merit with one another, due to an 
interruption m the ordit.a>'v 
course of the eiosion evde of a 
rcgioo. e g a lack of harmony be 
tween the topographic forms of 
the upper and lower parts of a 
valley, due to rejuvenation 2 A 
land surface exhibiting topo- 
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torsion oocfflciont 


graphic unoonfonmty. 
topoor^i^ yontihL youth, 
tommhy Uo-po^*ni''pbir') The. 
gaacnl configuratioa of a land 
surface, rndwHag its nlief and 
the ^tK» of ICS nacuni aod 
iDBiHiiaik tca\uic&. CaymcA: 
Greek topes, graph- 

rin, "to write*’. 

topology (to-pol'-oity) 1. The 
analytical, detailed study of mi- 
nor landfomis. requiring fairly 
large scales of mapping. 2. The 
topographic study of a particilaf 
place; specif, the history of a re^ 
gion as uidicated by iu topogra- 
phy* 

topotype (top'-o-type) A specimen 
ai a particular species chat oomea 
from the same locality as the tjipe 
specimen of that species, 
tiipoet bed One of the oeariy hori- 
zontal layers of sediment depoeit- 
od 00 the top surface of an ad- 
vanong delta and oontinuous 
with the landward alluvial pfain, 
it truncates or covers the ed^ of 
the acaward-lymg foresei bedn 
See also: botiomset bed. 
topaoU The fertile, dark-colored 
sufface soil, or A horizon, 
tor A high, isolated crag, pinnacle. 
or rocky peak; or a pile of rocks, 
moch-iointed and usually granit- 
ic. e.g. the granite rodcs standing 
M prominent masses on the 
moors of Devon and Cornwall, 
England. Etymol: Cdtic(7). 
toftiMiitf (tor'-han«ite) EsseotiaUy 
synonymous with boghead coal 
tnil often considered as a highly 
carbonaceous oU shale. It is 
named from iu type locaUiy, Tor- 


bhne HiW. in Scotland. 

Toreva block CTo-rc'-va) A slump 
block con^sting csaenliaHy cl a 
single large mass of unlostled 
material which, dunng deBoean, 
has UQCfergonc a backward roca- 
lion toward the parent cliff about 
a horizontal axis that roughly 
parallels it. See also: matumal 
landslide 

torque The effectiveness of a force 
that tends to rotate a body, the 
product of the force and the per- 
pcndiculai distance from lU lint 
of action to its aius. 

torrent A stream of water flowing 
with great velocity or turbulence, 
as after a heavy rainfall or down 
a steep tndme; a cascade Also, 
any similar stream, as of lava. 
Ad), torrential 

toftential croas-beddliig (tor-ren'- 
tial) A variety ol angular cross- 
bedding ID which the beds make 
a nearly uniform but relatively 
large angle with the layers that 
enclose than. It is essentially pla- 
nar crcMs bedding. 

torsion (tor'-sion) The state of 
stress )>roduced by two force cou- 
ples of opposite moment actmg in 
different but parallel planes about 
a common axis. 

torsion baiauce A geophysical 
prospecting instrument fot meas- 
uring disti>,uon8 in the gravita- 
uonal field, by determining the 
amount of twisting or torsioo 
they cause in a slender wire or 
fUameot. Syn: Eiit¥ds torsion bal- 
ance. 

tonkui codtideut A measure of 
the resistance offered by a materi*- 
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T plan€ 


al to a torsional .stress, 
torsion fault wrench fault. 
torsion period The natural penod 
of oscillation of the suspended 
.system in a torsion balance, 
tortuosity (tor-tu-os'-i-t>) 1. The 
ratio of the actual length of a nver 
channel, nieasuied along the mm- 
die of the mam channel* to the 
axial length of the river. 2. Tlie 
inverse ratio of the length of a 
rock specimen to the length of the 
et{uivalent path of electrolyte 
within il 

total depth (to'-tal) The greatest 
depth leiuhed hv a well iKue. 
nieasuri^l along its axis, noi 
novcssanly a verucal depth Ab- 
brev I D 

total displacement Mip 
total field/lhc vector sum of alt 
components of a field, such as the 
iiuignctic or giav national fields 
Svn total tnten\,tv 
total intensity utta! field 
total porosity permtiv 
total reflection Reflect ion in 
winch all of the incident wave us 
relumed 

total time correction The sum of 
all coircctioiis applied to refltx- 
tion travel tunc in seisniic pros- 
pecting, to express times a> those 
that would have been obtained if 
source and detectors were legated 
on a selected dat. m plane, in the 
absence of a low-vcIcKity layer or 
vanations in elevation 
tourmaline (tour'-ma-line) A 
group of minerals of general for- 
mula (Na.Ca) (Mg.Fe si-c ^ 3, 
Al,y)3A4(B0i)3Sl60,8(0H)4, It 
sometifiies cemtairs fluorine m 


small amounts Also, any mineiai 
of the tourmaline group 1 ourma- 
hne occurs in 3-, 6-, or 9-sided 
pmms, usually verlicaJly slnaled, 
or in compact or columnar 
masses, it is coinmonly found as 
an accessory mineral m granitic 
pegmatites, and is widclv dis- 
tnbuted in a‘ id igneous rojks and 
m metaii oveks When 

transpaicp and flawless, it may 
be cut mu* gems Sec also schorl 
township The unit of suivey of the 
11 S Public I^nd Survey system, 
rcpiesenting a piece of lantl that is 
bounded on the east and west by 
mcndians appofximatclv six miles 
apart and on the nort^ and south 
by parallels .six miles apart, and 
that IS normally subdivided into 
36 sections, each approximaid v 
one mile square 

township line One of the imaginary 
boundary lines running east and 
west at six-mile intervals and 
marking the relative north and 
south locations of townships in a 
U S public-land survey C'f range 
Ime 

T phase A seismic phase with a 
pcnvKl of I sec oi less, which trav- 
els through the ocean with the 
speed of sound m water It is oc- 
casionally identified on the rec- 
ords of those earthquakes in 
which a large part of the path 
from epicenter to station is acrifss 
the deep ocean. 

T plane A term used in crystal 
plasticity to denote the crystallo- 
graphic slip plane. See also / 
axis, t direction. Syn* glide plane, 
translation plane. 
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trace 1 A concentraii n or 
amount that is too small foi cucu> 
rate quantitative dctermiuatiun 
2 A inark left behind by an cx- 
tJU'carurna* see tract fovil 3 In 
so'niologv the record of the out- 
put >f a geophonc gnmp with 
tune aliei the shot, d^splaved on 
piper, film (T f^pe 4 I he hne 
alone which j ecological surface 
inir» sects another surface eg the 
u i(jc of bedding oti a fault sur- 
t oi the trace of a fault on the 
fi, ound t'f trend 
u act element I Aji element that n 
not essential in a mineral but that 
i<( found in small quantifies in its 
•iruv.tnrc or adsorbed its sur- 
idLCs Although not qu^ntUative- 
defined it is conventionally as- 
suiueu to constitute significanllv 
l**ss»han 1 Cf^ of the mineral Syn 
cir< wion- 1 tement 2 An clement 
thill occurs 11 } nntnute quantities in 
plant or animal tissue and that is 
cssentud physiologically 
trace fossil A sedimentary struc- 
ture consisting of a fossilized 
iratlt trail burrow, or tube re- 
sulting from the life activities of 
an animal, such as a mark made 
bv an invertebrate creeping, feed- 
ing, hiding, or lespng on o» to soft 
sediment It is often preset v«i as 
a raised or depressert form in sedi- 
mentary rock Many trace fossils 
were formerly as«umed to be 
bodily preserved plants or ani- 
mals Syn tckno/oml, trace 
trace slip In a fault, that compo- 
nent of the net slip which is paral- 
lel to the trace of an index plane, 
such as bedding, on the fault 


plane See also trace-slip fault 

trace-slip fault A fault on which 
the net slip is trace slip, parallel to 
the trace of the bedding or other 
index plane on the fault surface 

trachyandesite (ira-chy an*-de- 
siicl An ext nisi VC rock, inici- 
media^e in composition between 
tiachyu and andesite, with sodic 
plagKvlase, alkali Hdspar, and 
one 01 mort m ific minerals (hio- 
litc, amphiboh, oi pvroxene) Cf 
fuUtc 

tractiybavah (tr.i -ch>-ba-salt > An 
extnisivc i«>ck intermediate in 
composuion between tiachyte 
and basalt, characten/ed h> the 
piesence of both t^ilcic pJagio- 
clase and alkali feldspar, a)or,g 
with dinopyroxene, olivine, and 
possibly minor analctrne oi teu- 
ote O latite 

trachyte (tra'-chyte) A group of 
fine-grained, generally porphynt- 
ic extiusne locks having ilkali 
feldspar a.id minor mafic miner- 
als (hiotitc noni blende, r>r pyrox- 
' iitl as the main ciimponents, and 
p Asibly a small amount of sodic 
plagioc.ase, also, anv mernbei of 
that group, the extrusive equiva- 
lent of yventU I lymol Gwk 
trafhys “rough* 

trachyticOia-chvi‘-ic> 1 A textur- 
al term applied to volcanic rocks 
in which feldspar microiites of the 
ground!. ba* e a subparalld 
arrangement corresponding to 
the flow lines of the lava from 
which they were formed Cf tra 
chyloid, ptlotaxitic, orthophync 
2 Pertaining to or composed of 
trachyte. 
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trachytokl (trach' y-toid) Said of 
the texture of a phanentic igneous 
rock (esp nepheline syenite) that 
recalls the trachytic texture of 
some lava flows 

Mck A fossil strut lure consisting 
oi a mark left in soft material bv 
the foot of an animal Cf trail 
traction (trac'-ttoD)Sediment trans- 
port in which particles arc rolled 
dragged, or pushed along a 
stream bottom or on a desert sur 
face or a beach Cf suspension 
traction load bed loacL 
tractive current ttrac nvt) A lur 
rent m standing water, which 
transpons sediment along and in 
coDUii t with the bottom, as m a 
stream sf current 

trail 1 The trace or mark left b\ a 
moving grgamsm, eg a worm 
trail Cf (rack 2 A line or belt i * 
rock fragments picked up by gU 
( idl ice it a localized outcrop and 
left scattr red along a more or less 
wcli-detined path during mo\( 
inent and melting of the glacier 
C f boulder tram C rushed 
matenal along a fault surface that 
IS used as an indication of the di- 
rection of displacement Such 
matensl uai, be the source of nun 
eral deposits 

train 1 A narrow glaaal deposit 
extending for a long distsnve 
such as a valley trau or a boulder 
tram 2 A senes of oscillations 
oci a seismograph record 
truncuirent fault (trans-cur rent) 
A large-scale strike slip fault in 
which the fault surface is steeply 
inclined 

traoiectHNi gincicr (tmn-aoc'-tioo) 


A glaaer that fills an entire vnll^ 
system, conoealmg the divides be- 
tween the valleys Cf through gla* 
aer 

tranifer A smgle process occumng 
continuously in space-time in 
which erosion is followed by trans- 
portation and deposition of sedi- 
ment 

transfer percentage For any ele- 
ment the ratio of the amount prev- 
ent in sea water to the amount 
supplied to sea water dunng 
logic time by weathenng and eio- 
sion multiplied by 100 
transformation ^ (trans-tor ma'- 
fioii) 1 The change of gne crystal 
polvmorpb to anothei, by any of 
several processes Syn inversion 
2 The transmutation of one ele 
ment into another 3 gramma 
Hon 

trans-formationai breccia (trans- 
for-ma'-tion-al) A breccia occur 
nog m a vertical body cutting 
through a stratigraphic section, 
believed to have been produced 
by collapse, as above a dissolved 
salt bed 

transform fault 1 A special vanety 
of strike slip fault along which 
the displacement suddenly stops 
or changes form Many transform 
faults are associated with mtd 
oceanic ndges, where the actual 
slip IS oppoMte from the apparent 
displacement across the fault 2 
A plate boundary that ideally 
shows pure stnk^slip displace- 
ment 

translormiBm (tranvfonn'-ism) A 
theory that explains the ongin of 
granite as a ns^t of granitizatiOD, 
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opposed to magmattsm. 

traniformlit A proponent of the 
theory of ttansformism 

transgression (trsns-gres'-sion) I 
I he spread of the sea over land 
areas, also, any change that 
bni its offshore^ deep-water wvi- 
lonmcnts to areas formerly" oc- 
cupied by nearshore «;hallow- wa- 
in conditions, or that shifts the 
boundary between maiine and 
nonmanne deposition outward 
tr mi *he center of a marine basin 
Ant regression CM rm/ap Syn 
•w'ojTion manne rran^gresston 2 
A term used mostly in Europe for 
lUscrepancy in the boundary lines 
of wontinuous strata i e uncon- 
J'^rmtty 

inuisgreasiTe reel (trans-gres*- 
sivc) One of a senes of nearshore 
reds or bioherms supemnposed 
m bad-reef deposits of older 
dunng tlie sinking of a iand- 
ma *s kjt a nsc of the sea level, and 
aevdoped more or less parallel to 
the shore Cf regressive reef 

transit Uran'-sit) n A theodolite in 
which the telescope can be re- 
veised in its supports by rotating 
It 1 80 degices about its honzontal 
tiansversc axis — v lo reverse 
the direction of the telescope of a 
transit bv rotating it 180 degrees 
about Us honzontal axis Syn 
plunge 

transition zone (tran-sr'-tiun) 1 A 
region within Che upper mantle 
bordenng the lower mantle, at a 
depth of 41U-l(X10 km. charactei- 
ized by a rapid increase in density 
of about 20% and an increase in 
seKmic-wave vdocuies, il is 


equivalent to Che C layer 2. A 
region within the outer core, tian- 
tttkmal to the inner core; the F 
layer --The term may refer to 
several zones of rapid increase in 
senmic velocity corresponding to 
phase or chemical changes 
tranalstion ftrans-la'-tion) A shift 
ID position without rotation 
When applied to plastic deforma- 
uon. It rders to the movement of 
one block of atoms past another 
tnuisiacional fmilt (trans-la'-uon- 
al) A fault in which there has been 
translational movement and no 
rotational component of move- 
ment, dip m the two walls re> 
mains the same It can be stnctly 
applied only to segments of faults 
See also translational movement 
translational movenent Apparent 
fault-block displacement ui which 
the blocks have not rotated rda- 
tive to one another, so that fea- 
tures that were parallel before 
movement vemain so afterwards 
Cf rotational movement Set 
al'kO trandational fault 
traaslation gliding Deformation of 
crystallwv material, prodw ed by 
either compression or tension, m 
which displacement on preferred 
lattice planes takes place without 
reoncntation oi ruptute of the de- 
formed parts It eften produces 
crystol twins Syo crystat ghdtng 
twin gliding 

traaslatioa plane T plane 
tranaluceat (trans-lu'-cent) Said of 
a mineral that is capable of trans- 
mitting light, but IS not transpar- 
ent Cf opaque. 

iTMiBiisaina constanl (trans-mis^- 
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Mon) An expres^'ton of the ability 
of a permeable medium to ttanv 
mit a fluid under pressure As ap- 
plied to ground water, the dis- 
charge m cubic feel per minute 
through each square foot of ertiS^i- 
sectional area under a K)r> percent 
hydraulic gradient 
tran&miaaioa electron microscope 
An electron-optical inicrnscope 
that unlixcs an assembly of 

lenses and a beam hi?h- 
•neri»v ele^'t ors that are trans- 
mituM thri>*f* A ih' %ptoi»iien 
f he iTitim 4 id»>.nUKt is res<v 
isiijon, si'^hUs fjom the 

VMS snul' v^ave »^r^ths >f dec 
Irons Ahhriv ItM 
transmi sM mw ( t r an -mis-si v' * 
Hie uiO af svhti h waler of \ht 
prevailinji k.neniatK. vis<ost*v i^ 
iranMuitlui lhr> agh a unit s^iorh 
of an aquiter und**! a uns liv- 
rir uiln Jrarliem 1 1 ouch <ikeri 
of as I* puipcrtv ot ths lou lo «t 
cmb<*dics also tne sahiraiiM duck 
ni ss and the pi opei of the con 
tiW liquid 

transmutation (li ^ li mu-ia'-iion^ 
I The ir oisfom aiion of me eic- 
fuenl inUi another Radioactts*e 
decay Han «*xanii»K * The evolu- 
tional > Change from one speaes 
to another 

transparent (trans-par'-enU >aid of 
a mineral (hat is capable of trans- 
mttong light, and thtough which 
an object may be seen Cf r/tins- 
tuceni, opaque 

transpiration (tran-spi-ra'-tion) 
The process by which water ab- 
sorbed by plants, usually through 
the roots, is evaporated into the 


atmosphere from the plant sur- 
face 

trariisport (trans'-p »rt) A syn of 
tramportanon, esp m Bntish us- 
age It occurs in such terms a' 
mass transport 

transportation (trans-poi-ta'-tioni 
I he movement of seiimienf bv 
111* iKa* agt^’fls (such as fl iwing 
Udter. ue wind, i»i giavitv ) eithei 
a 'I solid psriulcs or in solution 
trom one phe* »o another on iIk* 
•^r 1 » s surfhcc e t uie d itfng n 
saiii along i v ohor*^ unde* »h» 
influence v* /u»'-enls ^vn irjn 
port 

transported f trans-p< n^edl ^aul 
inairnai th n has fven tamed 
n«jtuMl agei ** frtuh us form* 

U‘ to >iiothe*' pla* t on or pea* 
The '‘anh s surface 
transverse Extended in a » oisswise 
>n esp soJ ot a topo 
V tnim fci'uic onenud ai ng.'i 
iivlvs to ih*^ general sinlcc or 
t» 'Hit of a legion Ant lonf(tiuJi 
na: 

transverse crevasse A crack in t 
glacier, an rox>niatel> at r«ghi an 
ales to the direction of ice flow 
transverse dune A slrc»nglv asvm- 
metiual ndee saiid rxtendmg 
Iran'' vers »o the direction ot the 
prevailing winds, having a gentle 
windward slope and a steep lee^ 
w ifd slope standing dt or near the 
angle of repose of sand 
transverse fault A fault that stnkes 
obliquelv or perpendicular to the 
general stnictural tiend of the re- 
gion 

transverse Joint A joint that is 
transverse to the stnke of the stra- 
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la or schislosilv 

iransverse valley A valley having a 
direction at nght angles to the 
gfieral strike of the urdeilMna 
strata C f hngirudtna! vaUey 
iransverse wave S )^au 
^•■ap Anv dark hnc-^. rained igne 
rock such as Iwsalt or dia 
'MS i s > anv su I rot k ust t is 
i sh d Slone 1 1 yniol Sw* tin t» 
frapp*^ tie' n v 

to the stephkt appearanu created 
hv I he abrupt termination of 
su ^esl»lve flows S>n trap rock 
- /ti trap 

«rap-door fault A tuned fault 
^oui dmg a hi Kk that is hineed 
ihi ig one edgt it is ai intrusion 
i spiiurr^ent structurt ir» the I it 
t K^K.kv Mountains Mon 
tan % 

trapeaohedron ttra pt robe 
d m* I An i< mikIik cr>sial 
It in <'f 74 tuts each face of 
'A IK ideally a four sidtd figure 
having no two sid(*s parallel or a 
<rii)cniMTi 7 A cr>sial iomi ''on 
Msting of SIX eight oi twelve 
laces half of which above are ofl 
set fiom the other half below 
E i h face is« ideally a trapezium 
1 he tetragonal and hexagonal 
* imis may be nght- oi left hand 
ed 

trap rock trap 

traverse (trav -erse) n I A line 
sui veved across a plot of ground 
esp an accurately plotted senes of 
tines end to end often used as a 
basis for tnangulation 2 A pass 
ing across or through as a trav 
erse of a mountain range 3 A 
hne across a thin section or other 


sample along which grams of 
vanous minerals arc counted or 
measured - 1 o make a traverse 

'» a inverse ^urvty 
travertine (trav* er tinel A finely 
«.ivstalline massive deposit 3 fcal 
ciuni carbonate of white tan, or 
cl rim color, formed by chemical 
ptei ipitation from solution m sur 
f ICC aud ground waters as 
around the mouth of spnngs esp 
hot springs It <Jso occurs in lime- 
stone caves wheie it forms stalac 
tites and tslagmites A spong> or 
less ciimpact variety is tufa See 
aKo onvx marble Ltyrnol It ah 
an tivc rtino fwm the old Roman 
n line t f I ivoli at )wn near Rome 
where li ivcrtint forms an exten 
sivt deiHis t 

tread Iht flat or gemtlv sloping 
su*'f \(je of one of a senes of natu 
r il <>^ephke landforms such is 
those of a glanal stairway oi of 
succt*ssivc stream terraces a 
beirl hvfel Cf riser 
tret nng growth ring 
trellis drainage pattern An ar 
langemit t of surface drainage 
haracte zed by parallel mam 
streams that have nght angle 
tri butanes, which m turn are fed 
by elongated secondary tnbutar 
les parallel to the main streams, it 
resembles in plan *We stems of a 
vine on a trellis It is commonly 
developed where the beveled 
edges of alternating hard and soft 
rocks outcrop in parallel b Its, 
and IS mdicauve of marked struc 
tural control shown by subse- 
quent and secondary consequent 
streams Examples are well dis 
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played in the Appalachian Mono* 
tains itgioo. Gf: recurngular 
drainage panmL 

tremoiite (trem'-o-lite) A white to 
dark-gray snonoclinic mineral of 
the amphihole group: Ca2Mg5Sfg 
022(0H)2. It oociira In long 
blade-shaped or short stout pris- 
matic crystals, and also in colum- 
nar or fibrous masses, esp. in 
mctamorpbic rocks such as crya- 
talline dolomidc Itmeuone and 
talc schist. It 18 a constituent of 
much coitimefx:ial talc, 
treaior (trem'-or) A minor earth- 
quake. esp a foreshock or an af- 
tershock. 

tiaach 1. A long* straight depres- 
sion between two mountain 
ranges, often occupied by two 
streams that dram in opposite di- 
rections Syn: trough 2. A long, 
narrow excavation, natural or ar- 
tihaal, in the earth's suffice. 3 A 
narrow, elongate depression of 
the deep-sea floor, with steep 
sides, onented parallel to the 
tread of the continent and lying 
between continental margm and 
abyssal hills. It is about 2 km 
deeper than the surrounding 
ocean floor and may be thousands 
of kilometers long. Syn: marginal 
trench Cf. trough 
trend 1. A general term for the di- 
rection or bearing of tne outcrop 
of a geological feature, such as an 
ore body, fold, or orogeok beh. 
Cf: strike: trace. 2. That compo- 
nent in a geophysical anomaly 
map whidi Is relatively smooth, 
imnilly produced by regmal 
geological featurou 3. In paleon- 


tology, the evolution of a sprafic 
structure or characteristic within 
a group, esp. a large group such as 
an order or class; e.g. tte evolu- 
oon of the form ^ the septal su- 
ture in the ammonoids from 
Devonian to Triassic. 
trianpdar diagram (tri-an'-gu-lar) 
A method of plotting composi- 
tions m terms of the relative 
amounts of three materials or 
components, involvmg an equilat- 
eral triangle whereto each apex 
represents a pure component Hie 
perpendiciilar distances of a poinl 
from each of the three sides will 
then represent thc^ relative 
amounts of each of the three 
matenais repiesented by the 
apexes opposite those side^ 
triangular facet A physiographic 
feature, having a broad base and 
an apex pointing upward, specif 
the face on the end of a faceted 
spur, usually a remnant of a fault 
pUnc at the base of a block moun- 
tain. A iriaogiilar facet may also 
fenm by wave eronon of a moun- 
tain front or by glacial truiicatioo 
of a spur between valleys, 
trfangnlit? (tri-an'-gu-late) To di- 
vide into triangles; esp. to surv^ 
or map by tnanguiadoo. 
trtegsdatkin (tri-an-gu-la'-tioo) 
A method of surveying in which 
the stations are points on the 
ground at the vertices of a net- 
work of tnangles; it is generally 
used where the area surveyed is 
lar^ and requires the use of geo- 
detic methods. 

Trfamie CTn-as'-sk) The flm peri- 
od of the hfocnoicera (alter the 
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Permian of the Paleozoic era, and 
before the Jurassic), thought to 
have covered the span of time be- 
tween 225 and 190 iniilion years 
ago, also, the corresponding sys- 
tem of rocks. The Triassic is so 
named because of its threefold 
division in the rocks of Germany, 
tributary (trib'-u-lar-y) Any 
stream that contributes water to 
another stream. Svn. feeder Ant. 
distributary. 

tiichroiani (tri'-chro-ism) Pleochro- 
ism of a crystal that is indicated 
by three colors. A mineral show- 
ing tnchroism is said to be tn- 
chrvtc. Cf- dichroism. 
triclinic system (tri-chn'-ic) One of 
the SIX crystal systems, character- 
ized by a onefold axi.s of symme- 
try and having three axes that are 
unequal and mutually oblique. 
Tnchnic crystals lack sjrmmetcy 
other than a possible center, 
tridsrmite (tnd'-y-mitc) A minerai. 
Si 02 It is a high-temperature 
polymorph of quartz, and usually 
occurs as minute tabular white or 
colorless crystals or scales, in 
cavities in acidic volcanic rocks. 
Tndymite is stable between 870* 
and I470*C. Cf; crtstobabte, 
trigonal system (tng'-o-nal) A 
crystal system of threefold 
symmetry that is often considered 
as part of the hexagonal system 
since the lattice may be either hex- 
agonal or rhombohedral. See also; 
rhombohedral system. 
trigonometrical survey (tng'-o-no- 
met'-ri-cal) A survey made by 
tnangulatioij and by calculating 
the elevations of points of obser- 


VBtioii. It is generally preliminary 
to a topographic survey. 

MobMe (tri'-lo-hite) Any marine 
arthropod belonging to the class 
TrilolMta, characterized by a 
threo4obed ovoid outer skeleton, 
divided lengthwise into axial and 
aide regions and transversely into 
cepbalon C*head''). thorax (mid- 
dle), and pygidium (“tair*). 
Range. Lower Cambrian to Per- 
mian. 

trimliiie A sharp boundary line 
delimiting the maximum upper 
level of the margins of a glacier 
that has receded from an area. 
Crimorplilnn (tn-mor'-phism) That 
type of polymorphism in which 
there are three crystal forms, 
known as trimorphs. Adj: trimor- 
phous. Cf* dimorphism. 
trimorphona (tri-mor'-phous) Adj 
of trimorphism. 

trioctahedral (tn -oc-ta-he'-dral) 
Pertaining to a layered-mineral 
structure in which all possible oc- 
tahedral positions are occupied. 
Cf dioctahedrai 

tripartit^^ method (tri-par'-titc) A 
method of determining the appar- 
ent surtaoe velocity and direction 
of propagation of microseisms or 
earthquake waves by determining 
the times at which a given wave 
passes three separated points, 
triple junction A point where three 
lithospfieric plates meet 
tripoli (liip’-o-li) 1. A light-col- 
ored porous friable siliceous sedi- 
menury rock, which occurs in 
powdery or earthy masses that re- 
sult from the weathering of chert 
or siliceous limestone. It has a 
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harsh, rough feel, and is used as a 
polish 2 A term incorrectly ap- 
plied to a siliceous earth that 
closely resembles tnpoii, specif 
dtaiomtte 

tnsoctahedron (tns'-oc ta he' 
dron) An isomefnc crystal form 
of 24 faces each of which is a i 
isosceles tnanglc 

tntium ftnt' i um) \ radioactive 
isotofic of nydiogen having two 
r>eutfons and one proton in the 
nucleus 

trivanant (tn var -i ant) Pertain 
ing to a <vston» havmg three de 
of f«ecdi ni le having i 
vanance of thiee 

troilite (fro' i lue) A hexa^onsl 
miner il I eS \ sanciv of pyrrho 
tite that IS piesent in smiiiil 
aint'unt^ in ilmost all meteonte\ 
trona (tro iia) \ white or vellow 
white rnoiHxiMiK mineral, Na 2 
< i\ NaHCO^ 2 H 2 C) It occurs 
in fibroux or columnar layers and 
thick beds in saline residues 
Trona is a ma )or source of sodium 

1 0111 pounds 

troposphere (tin' pcvspherc) That 
portion of the atmosphere next to 
the earth's surface, in which tem- 
pciature generally decrease*- rap- 
idlv with altitude, clouds form, 
and convection is active In mid- 
dle latitudes the troposphere in- 
cludes the fust 10 to 12 kin above 
the earth’s surface Cf srrafo- 
sphere 

trough 1 Any long, narrow 
depression in the earth's surface, 
e&p a glacial trough or a trench 

2 An elongate depression in the 
sea floor tliat is wider and shal 


lower than a trench A trough 
may develop from a trench by be- 
coming partially filled with sedi- 
ment 3 A small linear depression 
formed just offshore on the bot 
*om of a sea or lake and on the 
landward side ol a longshore bar 
4 An informal syn of graben 5 
An informal syn of geosynchm 

true dip A syn of dip used in 
companson with apparent dip 

true north Fhe direction from in> 
point on the earths surface to- 
ward the geographic north polt 
thr northerly direction of an> 
g<ogrdphiw mtndiaii or of the 
m^^ndian through the ^oint ot ^»b 
se \ahon It is the universal zero 
decree (nr 360-ilegreei mapping 
reference True m rth differs from 
magnetic noitl b\ the amount of 
niagnetK dccUnatioTi at the given 
point 

true thickness The thiclness of a 
stratigraphic unit or other r if ular 
body, mcasuied at nghi angles u 
the direction of extensior. of the 
unit or body ( f apparent thick 
nett 

tnmeate (trun'-cate) \ 1 lo cu^ 
off or shorten 2 In crystal struc- 
ture to replace the comer of a 
crystal form with a plane Such a 
crystal form is SMiid to be truncal 
ed 

tnincuted spur (trun'-cat-ed) A 
spur that projected into a pengla 
aaJ valley and was partially worn 
away or beveled bv a moving gla- 
CTcr that widened and straight- 
ened the valley See also faceted 
yfur 

truncation (trun ca' tion) The cut- 
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fing-off or removal of a part of a 
geologic structure or landform, 
by erosion Cf beveling 
trunk glacier The mam ice streaiii 
in a system of valley glaciers 
tsunami (tsu na'-mi [tsoo nah'- 
me] \ great sea wave produced 
bv 1 submanne earthquake oi 
volcaniw eruption It is < haractei 
!/ed by great speed of piopaga> 
<up to 9^0 krn/hr), long 
w-ve!engih (up to 200 km), long 
fv'nod (varying from 5 nvn to a 
l-'v- genenPv 10-6^) min 

tk d K>ns nbservame ainphtude on 
tne ifx'n aitlumgti t* may piL' 
IV t h*jgMs‘'M0m 'n ^eand 
V. tuse r lu \i damage <*ii n U.ing 
shallov^ water /ilong an / xp< std 
(oast (often thousands of kiJonit 
ters irnu the souivel ^tvinol 
Tdpanov “harbo* wave Sv< 
Vi vvjve Ir ^neou'* svn ,#3 
ill wave 

tubing A smali-dHmeU* r ’ii'« 1 
bit pipe, suspaul I ano ' il 
ized in a well iTiS! ie a 'a & imitk 
er tasmg and v>p<*nrd at i pi ^ 
ducing 7 one th*^ough which fluids 
a.e brought to die surface 
tufa A chemical sedimentary rocn 
composed of calcium carbonat* 
formed bv evaporation as an in 
crusiation around the mouth of a 
spnng. along a stream, or txctn 
tionally as a thick, concretionary 
deposit in a lake or along it> 
shore It may also be precipitated 
by algae or bacteria Tlie hard, 
dense vancty is travertine The 
itrm IS not It be confused with 
tuff Cf sinter Syn calcareous 
tufa 


tuff A general term for all con- 
solidated pyrociastK rocks Not 
to he confused with tufa. Adj 
tuJJaceou\ 

tuffite (tuff'-itc) A luff containing 
both pyroclastic and detntal 
matenal, but predonunantly 
pyroc lasts 

tufflava (tuFfda'-va) An extrusive 
rock containing both pyroclastic 
and lava-flow charactenstics, so 
that It IS considcied to he an inter- 
mediati form between a lava flow 
and a wtlji*d-tuf/ t>|>c of ignim 

b^iit 

tumescence <Mj-nies-cence) The 
< welliLi* or upiirching of a vol 
^ AIK ‘ dunrg p^^nods of nsing 
maM>>a preceding an eruption 
tundra < tun -dra) A level or un 
du treeless plain charatter 
iMic of a'ctit region^, having a 
black rmitk soil and a jiermancni- 
l> tro/erj subsoit 

tunesrure 'luuZ-state) A mineral 
( harawlcn/x-o by the 
ra^K»l WO4, in vtuch the hex- 
avtoent T >ngsten ion and the four 
OA'CvUS 01 m a flattened square 
rather than a tetrahed* on An e 
imple of a tungstate 's wolfram- 
ite, (1 e Mn/)\()4 riingster 
and ».K>lvbdenuirj in iv 'substitute 
for each other (T molybdate 
tunnel I ^tnclly sfH* iking, a pas 
sape in a mine that is opci at both 
ends In p. »-tice il ’S ofter, used as 
a syn of adn or drift I natural 
tunnel 

tunnel valley A shall r>w trench cut 
in dnft and other loose matenal. 
or in bedrock, by a subglaaaJ 
strtam not loaded with coarse 
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sediment 

tnrM (tur'-bid) Stirred up or dis- 
turbed, as by sediment, opaque 
with suspended matter, such as a 
sediment-ladeo stream, or i loudy 
m physical appearance, such as a 
feldspai containing minute inclu- 
sions 

turbidimeter (tur bi-dim"-e-ter) 
instrument for measunng the 
turbidity of a liquid in terms of 
the reduction in intensity of a 
light beam passing through it 
turbidite <tur'-bid tie) A sediment 
deposited from a turbidity cur- 
rent It IS charactenzcd by graded 
bedding, moderitc soiling, and 
well developed pnmajy struc- 
tures, esp lamination 
turbidity current (tur bid'-i-ty) A 
density current in water oi air 
speaf a bottom flowing current 
laden with suspended sediment, 
moving swiftly down a subaque- 
ous slope and spreading honzoo- 
tally on the floor of the body of 
water, having been set in motion 
by locally stirred-up sediment 
that gives the water a density 
greater than that of the surtound- 
mg dear water Such currents are 
known to occur in lakes, and are 
believed to have produced the 
submanne canyons notching the 
continental slope The term is ap> 
plied to a current lue to turbidity, 
not to one showmg that property 
(Tf tractive current Syn suspen- 
sion current 

tnrbidtty siie analysis A kind of 
paitide-stze analysis based on the 
amount of matenal in turbid siis- 
pensioD, the turbidity decreasing 


as the partides settle 
turbodrill (tur'-bo-dnll) In rotary 
drilling, a dnll bit that is directlv 
lotated by a turbme attached to 
the dnll pipe at the bottom of the 
hole and dnven by dnihng mud 
pumped under high pressure It 
was developed in the U S S R foi 
dnlimg deep oil wells 
turbulence (tur bu-lence) turbu 
lent flow 

turbulent flow (tur' bu lent) Water 
flow in which the flow lines art- 
confused and hcterogencousl> 
mixed It IS typical of flow tn sur- 
face-water bodies Cf laminar 
flow Syn turbulence. 
turnover 1 A penod. Ssuall> in the 
fall or spnng, of uniform vertical 
tempeiature when convection ar- 
culation occurs in a lake, the time 
of an overturn See also circula 
tiort 2 The process bv which 
some species become extinct in a 
region and are replaced by other 
species, also, the number of ani- 
mal generations that replace each 
other dunng a given length of 
time 

turquote (tur'-quoise) A tnchnic 
mineral, CuAit> (P 04)4 (OH)g- 
5 H 2 O It IS blue, blue-green, or 
yellowish gieen, when sky blue it ts 
valued as the moat important of 
the nontransparent gem matenals 
and the birthstone for December 
it usually occurs as renifoim 
masses with a botiyouial suiface, 
m the zone of alteration of alumi- 
num-nch igneous rocks such as 
trachytes. 

turtlebucii An extensive smooth 
curved topographic surface, ap- 
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parently unique to the Death Val- 
ley region, California, that resem- 
bles the carapace of a turtle; it is 
a large elongate dome with an am- 
plitude up to a few thousand me- 
ters. 

turtle Htone A flattened oval sep- 
tanum released from its matns 
and so weathered that the vein- 
filled system of cracks may be 
seen Its term has a rough resem- 
blance to that of a turtle and its 
pr>lished surface bears a fancied 
’esemhlance to a turtle's bat'k. 
^«»rh concretions arc ptesent lo 
the Devonian shales of eastern 
North Amenca 

twin A r?tionai intergrowth of two 
or more single crystals of the 
same mineral in a mathematically 
descnbable manner, u) that some 
lattices are parallel whereas oth- 
ers are in reversed position The 
symmetry of the two parts may be 
•'efiected about a common plane, 
aos, or center See also tmnmng, 
twin gliding Crystal giiding that 
results in the fonnation of crystal 
twins Syn. translation gilding. 
twin law A definition of a twin re- 
lationship in a given mineraJ or 
mineral group, specifying the 
twin axis, center, or plane, defin- 
ing the composition surface or 
plane if possible, and giving the 
type of twin. 

twinning The formation of twin 
crystals. 

twinning axis The crystal axis 
about which one individual of a 
twin crystal may be rotated, usu- 
ally 180*, to bnng it into coinci- 
denoe with the other individual. It 


cannot be coincident with the 
axes of twofold, fourfold, or six- 
fold symmetry. Cf: tmnrung 
plane. 

twinning displacement Displace- 
ment in a crystal due to twin glid- 
ing 

twinning plane The common plane 
across which the individual com- 
ponents of a crystal twin are syro- 
metncally arranged or reflected. 
It IS parallel to a crystal face but 
not to a plane of symmetry of a 
single crystal It is usually identi- 
cal with the composition plane. 
Cf twinning axis. 
two-cycle valley A valley that is 
the result iif two cycles of erosion, 
as shown by a narrow inner valley 
hordeied by high-level terraces, 
two-layer structure A type of crys- 
tal structure having two layers to 
the full repeat unit, e.g kaolinite, 
which has one octahedral and one 
tetrahedral layer per unit along 
the L axis Cf' three-layer struc- 
ture 

Tyler standard grade scale A grade 
scale for he particle-size classifi- 
cabOD of sediments and soils It is 
based on the square root of 2, 
with the midpoint values of each 
size class being simple whole 
numbers or common fractions. It 
is used as speahcations for sieve 
mesh 

type 1. In ,axonomy, the standard 
rderence for determining the ap- 
plication of a scientific name. Un- 
less otherwise suted, a type usu- 
ally refers to the holotype of a spe- 
cies 2. A classification of coal 
ba se d on the constituent plant 
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matcriaUs. Cf mnk grade. 
type concept A pnnaplc foi stabil- 
izing the application of scientific 
nomcncUture by recognizing a 
permanent association of a taxon 
with one of lU constituent ele- 
ments. designated as its nomen- 
clalural type, which serves a 
point of reference Ibe nomen> 
clatural type is that element with 
which the name is permanently 
associated 

type fossil A term occasionally 
used as a syn of tndex fawiL 
type genus fhe genu«£ that serves 
as a permanent nomenclatural 
reference for application of the 
name of a family and the ranks 
of supei- and sub-taxa that have 
the same common point o! 
nomenclatural reference 

type locality 1 The place at ^hu h 
a strutotype is situated and fi m 
which It ordmaniy denves us 
name It contains the type station, 
and IS vontainei.1 within the 
area <1 rtr/rrcnce locality 2 I he 
place where a geologic feature 
<sach as an oie ixxuirence. a par- 
ticular kind of Igneous rixk, or 
the type specimen of a fosMi spe- 
cies or suhj^pci'ics) was frst reevig 
nized and desenbed 

type material 411 the speLimens on 
which the desenpt on ot a new 
species IS based 


type section 1. The onginally de- 
senbed sequence of strata that 
constitute a stratigraphK unit it 
serves as an objective standard 
with which spatially separatee 
parts of the unit may be com- 
pared, and It IS preferably in an 
area where the unit shows max 
tmuni thickness and is < c'mpleteU 
exposed (or at least shows top and 
botmm) 1 yf>e sections for litho 
stratigraphic units cannot N 
changed reference section ? 
A svn of stratotypv thus con 
stituting not only the type icp- 
rescntative of a siratigiaph’. 
unit but also that of a stratigraph 
ic boundary or hon/on 
type species That species on which 
the original deMriiprion of a genu^i 
or subgenus is largely or entirely 
based, the type of a genus oi sub 
genus Svn genotype 
type specimen The single speamen 
on which the original dcscnpliot. 
ut a particular species is based 
whn h serves as a permanent p^nnt 
of nomenclatural reference for ap 
plication of the name of that spe- 
nes The type specimen may be a 
holotvp*\ a neotype, ot lei 
toivpe 

tyuyamunite (tyu-ya'*mu-nitef An 
orthorhombic mineral. CafUOi): 
(V 04 ) 2 - 5 - 8 H 20 It IS an ore of 
uranium, and occurs in yellow in 
Cl usutions as a secondary mineral 
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Iddtn frade scale A loganthmic 
Siuli fhat uses 1 mm as tht 
er\ce pt)inr and progresses by 
ho f t\l •'diio if 1 2 in Ihc diiec* 
tioij f »W easing size and of 2 in 
iht diK«.tniii of iiicf easing sire 
i h as f r*' P » 2. 4 ?Ko 
KtnfHi nh \Cii!e 

uintahiU ‘u n I ih ile) GthoniU 
ih-»t ((.»irs pnmanlv in vein'* in 
'' < ill a bisin I lai» 

1*1 1» X ito) A •vhitt in^lini 
\iuri» HI 111) !l 

‘ »n s ''cnifonn nus-^s tx 
uiniv * iK aniulnr ♦ ^vsi ils 
i'- js laiis issiKiattd wirli hi rax *n 
ciusls in aiiJ regions S%ii 
c r f iiu 

I IsUrian M I stc’-n-an) I ovircr 
iHsOfiiiii of Noitl Amo lui 
ultimate analysis <ur o niatej The 
d ^iT mat lo t i f the elements ifi a 
*» r pc'und for ioa* Ihc dclefini 
n *on il ciinon, hydrogeii sui 
tv nilnvger. ash aiidoxvgen el 
anu/y\t\. 

ultimate base lesel The lowest 
possible base u vt! for a sticain o 
IS sea level, projecteel inland as an 
nnjginai> suriau. bencaih th** 
stream O umptjrary bast. Uvet 
ultimate landf(>rm The theoretical 
landfoTii paxiui.ed near the end 
ol a t>clc <»l erosion 
ultimate recovery The quaiuiiv of 
oil ur gas that a well, pool, field 
vr property will produce It is the 
total >htained or to be obtained 
funn ihe beginning to final aban 
donn f u 


ultimate strength Ilic maximum 
differential stress that a matcnal 
can sustain under the umditioiis 
of deformation Beyond this 
point rock failuK (xzurs 
ultrabasic (ubir^ ha >s)l) Said of 
an leneruis rock having a siin^ 
i murt than that i f a basic 
nnk M less than aboul 4^ < 

I liiabasK t* subdivision of 
a X dels used vsitrn foi classify 
■ng igntous roiks on th'* basis of 
silk 1 Cornell tht otha subthvi 
>r \rt j( uln Ihjsu and mtn 
vitdiiih < f sthdc ui^tamafiL 
ultramafic 'ul ira T»‘if ic) Said of 
in n letiu rock cornp »std chiefly 
of lUafiL nnm iK • g Mononnn 
ujic r<H.ks v< mp >sed o* hvpet- 
tfe^i acigit or liiviiu (f ul 

frjna 4( 

uiframetamorphism <ii< o i m^t'- 
a ut ir ph sin'Mi tarno'vhk pOK* 
esses ai the exipn i np[it.f range 

< ^ ltmp#*i itiirf and p’essures H 
vhkii paMii* lo icOinpItP iusii»n 
<>l til* affected xi's takes pla^ 
,uu1 magma is produced 

ultra»fm« < -f*a si'-ina) The sup 
fxsstdlv u '^rahasic layer of the 
uii th below the sima, nnincxliate^ 
ly bene 1 th the Mi'boroviiic dis- 

< oidinuitv 

ultraviolet ful-tra*vi -o-lct) Per- 
taining to oi citsignaii ig that part 
of the elect romagnci w spectrum 
ranging in *x velengin from 4<) to 
4000 arigstiJiTi units, mainlv in 
the 3000 to Mm range 
umber A oaturallv occurnng 
brovin earth that is darker than 
iX her and sienna and t hat consisU 
'f nkangancxc c xides as mell a hy 
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drated feme oxide, silica, alumi* 
na, and lime It is highly valued as 
a permanent paint pigment, and is 
either in the greenish-brown 
natural state (“raw umber“) or in 
the dark -brown or reddish-brown 
calaned state (“burnt umber“) 
umbo llie “humped”, or elevated 
and convex, part of a valve of a 
bivalve moilusk or of a brachio- 
pod also a prominence or round 
elevated structure on the shell or 
skeleton of several other invcrtc 
brates 

unaka (u-na ka) \ 1ais»e residua) 
mass nsmg above a peneplain and 
sometimes displaying on its sur 
face the remnants of a peneplain 
older than the one above which it 
nses an erosion remnant of great 
er si/e snd hciphi than a monad 
nock. I ocdLtv Uns^ka Moun 
tains of eastern Tennessee and 
western North C arohna See also 
Catocnn 

unakite (u'*na-ki»e) An epidote- 
nch graniie, wliiv^h besides cpi 
dote contains pink oithoclase, 
quart?, and minor opaque oxides, 
apatite, and ^rcon The name is 
denved from the type locality, the 
Unaka Range, Great Smokv 
Mountains, easteni 1 ennessee 
unbalanced force (uxi baT-anced) 
A forte that is not opposed by 
anothei force aciing along the 
same line in the opposite direc- 
tion An unbalanced force causes 
translation of a body 
anconfined ground water Ground 
water that has a free water table, 
1 c IS not confined under pressure 
beneath relatively impermeabk 


rocks Ant confined ground wa 
ter Syn phreatic water nonane 
Sian ground water 

ttttconfominble (un-con-form*-a- 
ble) Said of strata that do not sue 
ceed the underlying rocks in im- 
mediate order of age or in parallel 
position esp younger strata that 
do not have the same dip and 
stnke as the underlying r icks 
Also, said of the contact between 
unconformable rocKS O' ron 
formable Syn di\t.ordant 

unconformity (un-c on-foini'-i-t s ) 
I A break oi gap in the geologic 
lecord. such as an interruption in 
the normal sequence of dcp<isitu»n 
of sedimentary rock^, or a h»-cak 
between eroded metamorphis 
rocks and younger sedimentary 
strata An unconformity is (if 
longer duration than a diastem. 
1 The structural relationship be 
tixeen two groups of rock Chat are 
not in normal succession also, 
their surface of contact Cf con 
formity — Sec also angular un 
conformity, disconformity non 
conformity 

unconsolidated material (un-ocm- 
soi'-i-dai-ed) I A sediment that is 
loosely arranged or unst ratified, 
or whose particles are not cement- 
ed together occurnng other at 
the surface or at depth 2 Soil 
material that is in a loosely aggre- 
gated form 

unda (un'-da) adj Said of the envi- 
ronment of sedimentation that 
lies tn the zone of wave action It 
may be used alone or as a combin- 
ing form See also undaform, un 
dathem Cf clmo fondo Ety- 



mol: Latin undo, “wave**. 
imdaforDi Tbe subaqueous land 
form produced by the erosive and 
constructive action of the waves 
dunng the development of the 
suba.|Ueous profile of equilibn* 
um. It IS the site of the unda envi- 
lonmcnt of deposition. Cf: dmo- 
form; Jondoform. 
undathem Rock units formed in 
the unda environment of deposi- 
tion Cf clinothem: Jbndothem. 
undation theory (un-da'-tion) A 
theory of mountain building that 
assumes that long broad anti- 
clines of basement rock, generat- 
ed by deep-seated magma, rose 
like huge waves in tbe crust. The 
sedimentary cover and sometiines 
the basement itself slid off to form 
the folds and faults observed in 
orogenic belts. 

onderday A layer of clay lymg im- 
mediately beneath a bed. It 
represents the old soil in which 
the plants grew from which the 
coal was formed, and it common- 
ly contains fossil roots. Some un- 
derdays are commefcial sources 
of fireclay. Syn: seat earth 
■BdercooUag supercooling. 

BMlarfit strsam A stream that ap- 
pears too small to have eroded t^ 
valley in which it flows. It is a 
common result of drainage 
changes effected by capture, by 
glaciers, or by climatic variations, 
underflow The movement of 
ground water through tbe soil or 
a subsurface stratum, or under a 
itnicture; specif., tbe water flow- 
ing beneath the bed of a stream, in 
the same direction but much mom 


slowly, esp. under a dry stremn 
channel in an and region, 
imdeiground stream A body of wa- 
ter flowing as a definite current in 
a distinct channel bdow the sur- 
face of the ground, usually in an 
area charactenzed by joints or fis- 
sures; legally, such a stream dis- 
coverable by men without scien- 
tific mstruments Application of 
the term to ordinary aquifers is 
mcorrect Cf subterranean 
stream. 

uodergroniid water ground water. 
underhand stoping The working of 
a block of ore from an upper to a 
lower level 

anderaaturated (un-der-sat'-u-rat- 
ed) 1. Said of an Igneous rock con- 
sistmg of unsaturated minerals* 
e.g fddspatboids and olivine. 1 
Said of a rock whose norm con- 
tains feldspatboids and olivine, or 
olivine and hyperstheoe. Cf: oser- 
saturated; saturated. 
nndersatiinited pool A pod in 
which all the gas present is dis- 
solved in the oil. Cf: saturated 
pool 

naderthnist A thrust fault in 
which the footwall was the active 
element. 

ondertow The seaward return 
flow, near tbe bottom of a sloping 
beach, of water that wa& carried 
onto the rhore by waves. Cf: rip 
current 

imduiatory eztiiictioo (uo'-du-la- 
to'-ry) A type of optical. eatinev 
tUm that occurs succcasiWiy in 
adjacent areas, as the micro- 
scope's stage is turned. Cf: paral- 
lel extinction; incUaed extinction. 
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unpaired terrace 


Syn wavy ext melton 
uniaxial (u-ni-ax'-iMl) Said of a 
crystal having onlv one optic axis, 
eg a tetragonal oi hexagonal 
crystal Cf htaxtal 
unicellular Onc-cellcd refers to an 
organism the entire bodv of which 
consists ol a singk •^ell 
iinifurmitarianisnu <u <ni-forn\'-i 
lar'-i rtp-ism) 1 he fundanienral 
I iintiple that gcoloeical prot- 
'"•ses aiivl nalurai laws now ojvir- 
uinc to nodif\ tht earth's crust 
l»avc in much the S4une man 
*u*i and with «'ssentully the same 
im»-nsirv throughout 
Mnie aid that past geolomi 
e' •Ills 111 be explained b> ft>rce' 
observable todav the dassival 
vOfuept that ‘the pre‘>eTU is the 
Kov the past The d»Ktnn». 
toes imply that all * hanii'e is 
at a uiufotni rate and does ik‘ 1 
< XI ludv. minor local calastroohxs 
\ f t j!iiUrophi\m 
unifurmity coefficient tu in torrn 
1 IV 1 An expression ot vaiKiv in 
size 1 giains tint v Uistifuie a 
L'lanulif Tuatenal 
unilocular (u im-Uh. u la* t t on 
l ii'unj? a sin<:ie vhaiidie’ or jvi 
t>, < g said >f a singlt i ‘u'libeied 
foiamiiMUr 

unisetiai (umi -p al' X onsiNtiutf 
ol a single row or eg me 

pines ot 1 pnnntn • v m uii iim 
unit cell 1 K so ill nI solunu w* 
par allelcpiptvi withr ihc ttiK-e-iJi- 
nciisional lepeiiMvc paltur of a 
rvstal that i^ontains a complete 
>.vmplL ot the atomic or inoleculai 
groups that tomptjse tins pattern 
civstal structure c lo bedcsi.r'b%d 


in tenns of the translatory repeti- 
tion of this unit in space in ac- 
'xirdance with one of the space 
lattices 

unit form A crystal form in a sys- 
tem other than the cubic, having 
intercepts on the chosen crystal 
axis that define the axial ratio 
I'nit forms have Miller indices 
tnij, |no|, lOllj. |IOI| 
unitization (ir-mr-f-/a’'t*on> Con- 
solidation of the management of 
an entire oil or gas pool, regard- 
less of pfopertv lines and lease 
boundaries in the interest of effi 
cient operation and maximum 
recovery Pnxlucrion^s allocated 
among indivKlual leases on the 
basts of a formula 
unit value The mvmetarv value of a 
mineral or rock product per ton 
Of other unit ot measurement 
univalve lu-m valve^ adj Having 
Of consisting of one valve onlv 
Cf bivalve - n A univalve ani- 
mal specif a moiliisk such as a 
gastropod or N^ephalopod 
universal stage (u-ni-ver'-sal) An 
apparatus attached ro the rotat- 
ing stage of a polanzing micro- 
scope, which enables the thin sec- 
tion under study to he tilted about 
two honzontal axes at nght an- 
gles It IS used for optical study of 
low-svmmctrv mineials or for de- 
^eniuni ig the onentation of anv 
mineral relanve to the section sur- 
face and edge directions 
unnuving cxsolution 
unpaired terrace A stream terrace 
with no corresponding terrace on 
the opposite side ol the valley 
usuilK prvxluv>e<1 bv a meander- 
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upper muotle 


ing stream swirging back and 
forth across a vailcy Cf paired 

It^rrace. 

unsaturated (un-sat'-u-rat'ed) Said 
oi a minerai that does not ionn in 
the rcscnce of free silica; c-g 
ncf>helme, icuaic, olivine, feld- 
«*pathoids, C1 undersaturated; 
saturated, oversatumted. 

unstable (un-sta'-blc) I S^iid 'f a 
i ( jtsiituenf of a sedimentary nv:k 
thar docs no! effectively resist fur* 
:her inmeralog'C change and 
'crresents a product of rapid ertv 
and deposition, e g. feldspar. 
p\ roxene, vanous fine-grained 
OK'k fragments. 2 Said of an iin* 
mature scdimciuary rock, such as 
gf‘,sywaoke, that consists of angu- 
faj , pt.H>rly sorted particles of feld- 
spar and rock fragments. 3. Said 
of a v>art of the earth’s crust that 
has shovxn marked uplift, subsi- 
.icnrc, or laicjal deformation 4. 
Said f>f 3 radioactive substctnce. — 
C’f stMe. 

unstable equilibrium \ state of 
cquiUhnum from which a ctiemi- 
cal system, or a body {such as n 
pendulum), wiU depart in re- 
sponse to the slightest perturba- 
tion. 

unstratified (un-stral'-i-fied) Not 
formed deposited in strata; spe- 
af said of masstue rocks or scdi- 
merits with an absence of layer- 
ing. such as granite or glacial till. 

updip block The rocks on the up- 
thrown side of a fault. Cf: down- 
dtp Mock. 

upboie shooting in seismic ex- 
ploration, the setting-off of 
siuccessive shots in a shothole at 


varying depths in order to deter- 
mine velocities and velocity varia- 
tion of the matenals forming the 
walls of the hole, 
uphole time !n seismic exploration, 
the time required for the sdsmic 
impulse to travel from a given 
depth in a sbothole to the surface, 
upland 1 A general term for an 
extensive region of high ground, 
esp. far from the coast or in the 
intenor of a coi»ntry. 2. The high 
ground ot a r^^gion, in contrast 
with its valleys aud plains. — Ant; 
lowland 

uplift A structurally high area in 
thi. crust, produced by move- 
ments that raise the rocks, as in a 
broad dome or arch, 
uppei Pertaining to .strata that are 
normally above those of earlier 
formatu^us of the same subdivi- 
sion of rocks The adjective is ap- 
plied to the name of a system, se- 
nes. or .Mage, lo indicate position 
in uic ideologic column, and conre- 
sr^ to late as applied to the 
name of Uc equivalent geologic- 
ttiue unit, c g. rocks of the Upper 
Jurassic System were formed dur- 
ing the Late Jurassic Period. The 
inUia' letter is capitalized to indi- 
cate a formal subdivision (e.g. 
“Uppei D^'vonian”) and is lower- 
cased to indicate an infonnal sub- 
division x' “upper Miocene”). 
Cf: lower: middle. 

Upper Carboniferous In European 
usage, the approximate equiva- 
lent of the Pennsylvanian. Cf: 
Lower Carboniferous. 
upper ntanlle That part of the 
mantle which lies above a depth 
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of about lOOOkmandhasade&si* 
ty of 3 40 gtcmh m which P- 
wave velocity lucreasea from 
about 8 to 1 1 km^scc with depth 
and 5-wave velocity increases 
from about 4 5 to 6 km/sec with 
depth it IS presumed to he 
pendotitic in composition It is 
aometimes referred to as the as- 
thenosphert, and includes the 
transition zone, it is equivalent to 
the B and C layers 
iqpnght fold A fold having an es- 
sentially vertical axial surface 
upnith rhe advance of water up 
the foreshore of a beach or struc 
ture, following the breaking of a 
wave Cf oackwash Syn ^wask 
upthrow 1 rhe upthrown side of a 
fault 2 The amount of upward 
vertical df&placement of a fault 
Cf downthrow heave 
upthrown Said of that side of a 
fault that appears to have moved 
upward, compared with the othei 
Side Cf downthrown 
upwarping The uplift of a region, 
usually as a result of the release of 
isostatic pressure, eg bv the 
meltmg of an ice sheet Cf down 
warpinut 

upwelling I The nsing of cold, 
heavy subsurface seawater Uv 
ward the surface, esp along the 
western coasts of conMnents, the 
displaced surface water is trans- 
ported away from the coast by 
winds or diverging currents Anl 
sinking 2 The relatively quiet 
eruption of lava and volcanic 
gases, with little force 
urallte (u'-ral-iie) A fibrous or 
acicular vanety of hornblende. 


occumng in altered rocks and 
pseudomorphous after pyroxene 
laraBtlxatioB (u-ral'-it-i-m'-tion) 
The conversion of pyroxene into 
hornblende, usually as a finely fi- 
brous aggregate It is considered 
to be a late-magmatic process 
uranlnite (u-ran' i-nite) Ar isomet- 
nc metallic mineial, essentially 
UO2 It IS strongly radioactive, 
and IS the chief ore of uranium 
Uraninite often contains th<inuni. 
radium, the cenum and yttnum 
metals, and lead, when heated, it 
yields helium It occurs in 
with the minerals of lead, tin, and 
copper, and in sandstone depos- 
its, and IS a pnmaiy constituent of 
granites and pegmatites See also 
pitchblende 

ttranium-thorion-lead age method 
(u-ra -ni-iun-tho -n-um-lcad')Cal“ 
culation of an age in years for 
geologic malenal, often iircon, 
based on the known radioactive 
decay rate of uranium 738 to 
lead 206, uranium-23S to lead- 
20*^, and thonum 232 to lead-208, 
whose ratios give three independ 
ent ages for the same sample The 
method is most applicable to min- 
erals that are Prccambnan in age 
uranophane (u-ran'-o-phane) A 
strongly radioactive yellow or- 
thorhombic secondary mineral, 
Ca(U02)2Si2O7 6H2O 
urban geology (ur'-ban) The ap- 
plication of geologic knowledge 
and pnncipies to the planning and 
management of cities and their 
surroundings ft includes geologx; 
studies for physical planning* 
waste disposal, land use, water- 
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uvarovlte 


resources management, and ex- 
traction o> usable raw matenais 
Set also environmental geology 
r-shaped valley A valle> having a 
pronounced parabolic cross pro- 
Me suveesting the form of a wid- 
ened (vPer ‘I*”, with steep wails 
?r»d a broad floor specif a vallev 
arved by i^lacidl erosion, such as 
rf itiai i'll (rou)ih Cf V shufu d ml 


ley 

uvala (u va'-Ia) \ syn of kar^t val- 
ley Etymo! Serbo-Croatian 

uvarovlte (u*va'-ro\-ite> The calci- 
um-< hromtum end-member ot the 
garnet group, charaoten/ed bv an 
emerald-green color C'a,C’r? 
<Si(>4)\ It may have tonsiJer- 
abk alumina 
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V 

vadose water (va'-do^) Water of 
the zone of aeration Syn sus- 
pended water 

vadose*wafer discharii^ The re^ 
iea^e, h\ evaporation, of watci 
not onginating in the fone of 
satuiatKm 

vagrant benthos <va* grant) hoi- 
tom-dwelting organisms that arc 
wipable of movement on in or 
Ah >vi the suhstralum 
*ahd name (va* >i<l) A name that 
nmsi under the lUlei^ of za »logi- 
notneiKiauire, ht adopted ft>i 
A taxon of a (lartKular lank, post- 
tiou and descnptiori 
valley An> hiihow' cn b>w-hing 
land bounvicAl by higher giound, 
usiialiy tr.*vcr%ed by a stieam »f 
iivei which ^ccivcs the arainagr 
of the surrotitKiing heighU Ety- 
rnol l^im wi//iv 

valley h!) The iinconsohoateit 
sediment dt*|M»silea by any agent 
so AS t ' Sdl O! par*l> fill i valley 
valUy fiat 1 Ihc low flat land ly- 
ing Viw^t*n valtev walls and bor- 
dciirg a stream channel Svn 
flat 2 A hedrcxrk surface pro- 
duij»‘d b\ lateral erotion, com 
monU venee«cd with the alluvium 
of a jLxHi f iuin 
valley gl^rler aiptne pianter 
valley plug A KH:a) ron<;rrictioQ m 
a st'em ch<^unel, f»>med by any 
of sc 'C( i! types of channel oh- 
strut tions, which may cause rapid 
deposition 

valley profile The longitudinal 
profile of a valley 


valley sink karst valley 
valley system A valley and its 
k ^butanes 

valley train A long, narrow body 
of outwash. deposited by meltwa- 
ter streams far beyond the termi- 
nal moraine or the margin ol an 
active glaaer and confined within 
the walls of a s alley belt w the gla- 
aer, It may oi may not emerge 
from the mouth of the valley <o 
join an outwash plain. 
value (val -ut > In e ^*nomu gc^jh) 
gy, (a) the v-iin^Mt conso uents 
of an ( re (bj ihei. r.cntage *n 
an oicb'xlv oi firude, 1 I 

tKir quanoiv in an Aiebody. or 
va/ut xlso unr v^Jue 
valve i One of rht d‘stnct and 
usual* V at I i pi'ves that 
VT up the shell »f certain m 
veru bates, ** g one of fne twi* 
curved calca^f ab pUles iha* cor 
sutjte the shell of a h*.a mol 
lusk 2 Onr* of the two siluihed 
ptewCS. forming *he u>p •>? bottom 
surfu< of a dia* nt trusiuU 
vanadate tvHii'-a dale) A mine'-at 
com^Kiuno chaiactc »zcd bv pen 
tavjilen! vanadium and oxygen in 
the amort An example is vanadi- 
mte Cf ar\ei ^fe pho^phau 
vanadimte tva uaif i-mtc) A min- 
eral of Ih** apatite group, Pbs 
(V04,^C'l It often forms giobufai 
nn-sses en^iustuip «>’bcr minerilt 
tii lead rnu>e&« and is an ore of 
vanadium and lead 
vaa*t Huff's taw 1 he law that when 
a svsiem IS in equilibnuni if the 
two opposed interactions the en- 
iothermic is promoted bv raising 
the teinpciature the exothermic 
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variation diagram (var-i>a'-tion) A 
hjfjiy or lemary diagram that 
the relations among van* 
>us che»ni» a\ parameters (c g ox 
*de pe’-centagcs. Niggli number; 
differv.itiation indexes) of the 
Igneous rocks in a suite It is de 
eneO to revea^ genetic '•elatKin 
,hip' Mid the nature of the proc 
tsscs that have affected the se- 
»e* See also Harker diay^f'am 
varietal mineral (va*’!' c*ul \ 
oi»n rai that is either present in 
) 1 del ible amounts in a rock oi 
churacienstic of the rock a mm 
t 1 * vshuh jistini^uishes one va 
M<*\ ot ».Kk from an< thei 
vanetj {va-n*ec>> I In gemolu 
w V 3 I vpc iti a mineral species dis 
n£!ij*sbed by color Oi olhei char 
^ t»nstiL eg emerald and 
iquamanne ar^ vanetie* of beryl 
^ A jiegory in the hieraulij of 
bounua! classificatum suKirdi 
IK IP nnk to ^uh\pe(iiS. 
vanomiur (vir «-oin -e-ter' A de 
V < c f 'r ineasnnng )i revordit ^ 

* iOiti ms in terrcstnal magnet 
’ im using the i jrque on a }>enna 
neni magnet m a unih:)rm magnet 
IS field 

\ ariscan orogeny fVar is' can ) 
H< 'cvniun orogeny 
varve 1 A sedimentais lamina or 
e ^utIKe of lammas ieposited ir> 
a b>dv )l still water withm one 
u s time specif a pair of layers 
’aasondlly deposited in a glacial 
1 ike A glacial varve normally in- 
cludes a lower 'summer layer 
consisting i>f lighl-coiored »and 
I sill which grades upwaid ii *o 


a thinner “winter* layer, consist- 
ing of clayey, often organic, dark 
sediment Counting and correla- 
tion of varves have been used to 
measure the ages of Pleist^Kcne 
glacial deposits 2 Any cyclic 
sedimeniar> couplet as in certain 
shales and cvaporites — Etymol 
Swedish vary layer** oi “pen 
odical iterat'on of iayeis* 
sarved clay A distinctly lariiirated 
lacustnne sediment consisting of 
clay nch varves dso the upper, 
line grained, winter* layer of a 
glaaal \arvc 

vascular plant (vas'-cu-lar) A plant 
with a wcll-develo|>cd circulatory 
svspmi ard structural differentia 
turn into iixits stem, and leaves 
Ihc mijonty of teiiestnal plants 
aie vascular 

vaughanite (yaughan -ite) A pure 
1 ghi gray fine textuied limestone 
that breaks with a smooth and 
"lor' or It-ss pronounced cone hoi 
dal f/aciurc contains relatively 
few fossils end typically has a 
whn (bilky upt^Mrance on 
v<athcied >ur faces 
vegetation polvgim (\eg * -ta tion) 
A sn»aJI nofiwud polygon whose 
fiosu/td binders aie emphasized 
\ V I hick vtzeuiion tnsually moss, 
lichen or willow) and whose cen 
ter consists of hue-text ured 
matcnal or a mixture of fines and 
stones r>ia»n itr about I m 
vein An epigenetic tninerai fillii g 
of a fault or other fracture in 
ubular or shcctlike form often 
with asscKiaicd replacement of 
the ho t rcKk a mineral Icposit of 
thp ^onn and origin Cf lude 
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vein dike A pegmatitic tntnisioD 
that has the characteristics of 
both a vein and a dike, 
veined gneiss A composite gneiss 
with irregular layering. The term 
is generally used in the field and 
has DO genetic implicatioas. 
vein quartz A r^ composed 
chiefly of sutured quartz crystals 
of pegmatitic or hydrothermal 
origin and commonly of variable 
size. 

velocity analysla (ve-loc'-i-ty) Cal- 
culation of velocity distribution of 
aeisinic signals using normal- 
moveout times at large geo- 
phone — shot point distances. Cf: 
narmal-moveoui ^eiodty. 
velocity ooefficieat A numerical 
factor, always less than unity, 
that expresses the ratip between 
the velocity of water issuing from 
an orihoe or other hydraulic 
structure and the thmretical 
veloaty that would exist if there 
were no friction loss. The square 
of the velocity coefficient is a 
measure of the eificieocy of a 
structure as a waterway, 
velocity diacontinnity An abrupt 
change of the rate of propagation 
of seismic waves within the earth, 
as at a sdsmic discontinuity. 
velocity log sonic 
velocity profile A seismic arrange- 
ment used to record reflections 
over a large range of shot-to-geo- 
phone distances, which is used to 
determine $6stnic velocity from 
the timoHiistanoe relationship, 
vent The opening at the earth’s 
surface through which vokanic 
materials are extruded; also, the 


channd or conduit through which 
they puss. Of: neck. 
ftsA brecdn Volcanic breexia that 
is localized within a vent; a filling 
or neck of breccia, 
ventifact (ven'-ti-fact) A general 
term for any stone or pebble 
shaped, worn, faceted, cut, or pol- 
ished by the abrasive or sandblast 
action of windblown sand, gener- 
ally under desert conditions; e.g. 
hdreikanter. See also: windkanter. 

ventral (ven'-tral) 1. Pertaining or 
belonging to the abdominal or 
lower surface of an animal or of 
one of its parts that ii^opposite the 
hack. 2. Referring to the direction 
or side of an echinoderm toward 
or containing the mouth, normal- 
ly upward; adoral or oral. — ^Ant: 
dorsal 

Venus hair Needlelike crystals of 
reddish-brown or yellow rutile, 
forming tangled swarms of iodu- 
sioQS in quartz. See also: sagenite. 

verd antique A dark green massive 
serpentine, commonly with vein- 
lets of calcium carbonate and 
magnesium carbonate. It is capa- 
Me of being polished and is com- 
mercially considered a marble. 
Also spelled: serde antique. Syn; 
green marble; serpentine marble. 
vernknlite (ver-mic'-u-lite) A 
group of micaceous day minerals 
dosely rdated to chlorite and 
montmorillonitc and having the 
general formula (Mg,Fe.Al)3(Al, 
Si)40io(OH)2-4H20. Vemuculite 
is derived from the alteration of 
biotite and phlogopite in the zone 
of weathering. Orains undergo 
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very thick 


marked exfoliation when heated 
a! 800* to 1100*C, producing 
wormhke particles that entrap air 
and are used as an insulator and 
lightweight aggregate. 

Vertebrate (Vcr-tc-bra'-ta) A sub- 
ph>» m of the Chordata charac- 
lenzed by an internal skeleton of 
I artilage or bone* and b> special' 
i7ed organii:ation of the antcnor 
end of the animal, the front of the 
body IS a head that bears organs 
of sight smell, taste, and heanng. 
and the front ot the central nerv- 
sysiem is a brain 
vertebrate paleontology (ver^'iC' 
oratsif l*he braruh of paleontolo- 
dealing with fossil vertebrates 
vifticai accretion (vcr'-ti-cal) L’p- 
^^i}d growth of a sedimentary 
posit, eg settling of suhment 
from suspension in a stream sub- 
text to Overflow Cl iaterul Qicn- 
tton 

veriicai exaggeration 1 llie CKtent 
lo which the vertical scale is larg- 
than the honzontal Scale on a 
i.n*ss section or steieo model It 
should be stated in the legend 2 
In a stereoscopic image, the in 
creased relief seen by the eye 
vertical intensity The magnitude 
o! the vertical component of any 
vector, c g of the earth's magnetic 
Of gravitational field at any point 
vertical photograph An aenal 
photograph made with the cam- 
era axis vertical or as nearly verti- 
as practicable Cf oblique. 
vertical section 1 A natural or ar- 
tificial vertical exposure of rocks 
or soil, as m a sea cliff or canyon 
wall 2 A diagram representing a 


vertical segment of the earth’s 
crust either exposed or as it would 
appear if cut through by any in- 
tersecting vertical plane, eg a 
columnar section or a structure 
section. 

Trrtica) separation In a fault, the 
distance measured vertically be- 
tween two parts of a displaced 
marker such as a bed Cf horizon' 
tal sepuration. 

vertical shift In a fault, the vertical 
component of the shift 
vertical slip In faulting, the vesi- 
cal c*imp<knent of the net slip, il 
equals the veitiud component of 
the dip slip Cf honzontal ilip. 
Syn verUcat dip slip 
vertical- variability map (ver'-ti- 
cal vai'-i-vbi!'-j-tv> A strati- 
graphic map that depicts the rela- 
tive vcrtkal positions, thick- 
nesses, and number of occur- 
rences of specific ro* f( types tn a 
soq lencc v)f strata c g a “num- 
ber of-sandstones map” oi a 
“limestone mean-thickness map” 
Cf facie^ map, multipartite map 
very angiriar Having very sharp 
angles or edges, spenf said of 
freshly broken, unabraded sedi- 
mentary particles Also, satd of 
the roundness class containing 
very angular paaicles 
very coarse sand Sand with parti- 
cle diameters between 1 and 2 
mm 

very fine sand Sand with particle 
diameters in the range of 0.062 to 
0 125 mm 

very thick banda In banded coal, 
vitrain bands exceeding 50 0 mm 
in thickness Cf thin bands, meat' 
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vitrify 


urn bandit thick hands 
vesicle (vcs'-i-clc> A small cavity in 
an aphanitic or glassy igneous 
rock, formed by the expansion of 
a bubble of gas or steam dunng 
Ihc solidification of the rcKk 
vesicular (ve-sie'-u-lar) Chararter- 
ized by or containing vesicles C f 
cel hi hr 

vestigial structuie (ves-tig'^-aU A 
sm^ll and degenerate or impe^- 
fecr!\ d^’vcloped bodily part or or 
gan that is a remnant of one more 
fullv developed in an earlier stage 
in iht life \ ycle of the individual, 
in 'i past generation, or in chisel v 
* elated foims V’esligial structures 
ire nonfunctional, with succeed- 
iTig Rcnei aliens they may die out 
eiuireiv 

vesuvtanite(ve-su -vi-an-itc) A nnn 
eral < ajoMi? ^Al 4 tSi() 4 h(^iiO->'' 
(OH >4 It sometimes contains 
iron and tluormc, and is common 
ly found in coniact-mcfamoi- 
phose<i limestones Syn tdocrast 
vtbraiion gravimeter (vi bra'-tion) 
A device that affords a mejisure* 
mcni of gravity bv obscivaiion of 
the jiencHl of transverse vibration 
of a ihm wire tensioned by vhc 
waght >f a known mass ft is use- 
ful fir obvrvations at sea 
vicinal face <vic'-i-nd) A crystal 
fa that mvKiibes a normal crys- 
tal face, whnh it closely appioxi- 
m.iTcv in ingle 

virgation (vir-gn' non) I A shcaf- 
like pattern, as shoy^n on a map 
ol m luntnir* ranges diversing 
froir a common center Cf rvn- 
1 A fold pattern in which 
the axial surfaces diverge or fan 


out from a central bundle 
Virgilian f Vir-gir-i-an) I ppermost 
Pennsylvanian ot North Amenca 
viscosity (vis-cos -i-ty) The prop- 
erty of a substance to offer inter- 
nal resistance to flow its internal 
fne tion See vtscastiy coefficient 
viscosity coefficient A niim^-ncal 
factor that measures the internal 
resistance of a fluid to flow w 
equals the sheamg force ir 
dynes/sq ern traiismitred from 
one fluid plane to anothci chat is 
1 cm awav, and gepciaied b\ the 
different c \n fluid velocities of i 
cm sec in the tsio p.anes Tfr 
gi eater the resist ai^ tt flow the 
larger the » (Wbcient 
viscous flow (vi>' ».oiist In expen 
mental strut luial geology, n4)W in 
which The late of shear strain is 
directly propoitionai tvi the shear 
stress ( f liquid /IcK ifiliii 7r>iv 
vitrain (nt'-iair») An »ngretlienl of 
banded i.t»al i haracteii/td b^ bnl 
ham, vitreous histci, hlack color, 
and cubit tieavage with corn. hcM- 
dal frat lu e Vurain hands or Icn- 
ticles are amorphous, and thick 
en.aigh lo be visible to the unaid- 
ed eye O cturain dwcin fusuin. 
vitreous (vit' re-«us) Having the 
luster and appearance of glass 
vitnc tuff (vit*-ncl An indurated 
deposit of volcanic ash comptised 
chiefly of fragments of vlass 
blown out du'^i.'ig an eruption 
vitnfaction fvit n-tac'-tion) vttnfi 
cation 

vitrification tvit -n-fi-ca*-tion) 
Formation <il a glass Svn vir 
n faction 

vitrify (vit-n-f\) Ic tonveit »nte 
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volcaolc dome 


iiUss or 4 glass> substance by fu- 
sion 

vttnnt74tion <^vn -n-nt-za'-tion) A 
prt>c^^s o! {'yaliftcation in which 
Min » finned <'f incorv^yra 
/uoA, zaiion 

>ilr iHttstic Uit i(>-vlas'*fii ) Per- 
»o a pyroclastic rock 
stiu Mrc t I'-iracten/ecJ by trag- 
menteti t>i»s ot gkiss, also, said of 
1 having surh a struciuie 
vitiuphvre (vit’tophvud Anv 
porptiv'itic ignei'tis 'ock living ^ 
giis V gii*'jndniass Adj w/n> 

•'Ai ^>ri 

‘itrophync ivt 10 vr ic) Of oi 
p<Mtammi: lo vnjopnvre 
vind .nierufct 

voidal roncretum i1 >tl*nv unonH 
iv 1 oMcretion rc'^uUing fr<'ni iK 

\s'4iher«»jg o* » KJtiMv»nc 
^oid ratHf Ihe Mtn if th ' )iu m 
o1 voi 1 space iv' I hat sol.d 
maUTiHi in a se**irn(ii( i» cdi 
fncntars ; x k 

volaCik component '\vii ,1 uirt 

ic umM tui 1 / 

volatile matter in . >al tbt se sub- 
jtajKc*s, othe» ’han moist u’'c, that 
ire piveii '*ff as gas and vapor d»r 
ing combustior Standardi/jed 
lab<iratrK\ metlunls are used in 
analysis Svn vciAr/./ec 
volatiles I voujrtlf mutur 1 fuj^i 
tive conuttuent^. 

volcanic (voi-can'-ic) I Pertaining 
to the activities, structures or 
rock types of a volcano 2 A syn 
of extrusive 

volcanic ash Fine pyroclastic mat 
ter (under 2 mm in diameter) Ihc 
term usually refers to uncon- 
solidated materiaL but is some- 


times also used for its consolidat- 
ed ccninterpari, or tu/f. Syn ash 
dust, puminti.' 

volcanic belt volcanic ihmn 
volcanic bomb A blob of lava that 
was elected while viscous and re 
ceived a rounded shape while in 
flight It is largei than 64 mm in 
dia,n»*» ‘1. i mav l*e vcvtcular ts» 
hollow Actual shafK 01 tonn var- 
ies groutiv Svn tkvnh 
volcanic breccia 1 A pyroclastk 
lotk FuO I n.sisis of angulai vol 
' i'u ii ‘g’ni'iiis that ate larger 
* I nm II OMineter and that 

rutv >1 ni i\ ti «i I) .» matnv ( f 
I4*. * \ roN k ^.omposed 

d ru>j» >)( iLU It igruenls in 1 vol 
anil I ilrix 

vofcanic sliairi \ \ ka» ufai* 'enieni 
«t i uirnU*’! of voi rtO'V's, ipjiai 
tri’l. i»s.Ki.iicd with a in i|Or rec- 
»oj?K Icatuf' stitli as a kiuit t«r 
si*lKia\.r’<n» /oiu 
vt»h anil cluiifl mj Utoh • luuil 
vuKaruc ♦luster A group <»f vol 
c.*ui v-nts with Mil any apparent 
s\ iCTua irr ingemnil 
volcanic ronduit I he channel was 
d*at bnngs voivanu nuicual up 
fiorn depth ('f vtni 
volcanic cone A * oni a* hih i>f l.isa 
arid or pvoKiast!c.s that rs binU 
up a'ou^^! «. SMv.aej vMit Syn 

tfWe 

volcanic congionurate A witu 

dCi>f*^ueo <.fitglorncfaP' i Huain 
lily )♦/,'( ^0 < sol iiUi niatcnti 
psp Cl arse pvroclaMics 
volcanic dome A steci* sidtn pro 
tiusKHi of lava sipji-e/ed 

.»ut from A voli ano, fonning a 
di>mc-shaped or bulbous mass 
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volaudc wtter 


above and around the vent. Older 
lavas may be lifted by the pressure 
of new lava n»ng from below 
'fhe structure generally develops 
uiside a volcanic crater or on the 
flank of a large volcano, and is 
usually much fissured and breo 
dated Of lava dome, plug dome. 
Syn dome, cuntulo dome. 
volcanic earthquake A seismic dis- 
turbance wh<^ ongin lies under 
01 near a volcano, whether active, 
donnant, or extinct 
volcanic ejecta tephra 
volcanic focus The suptwicd scat 
or center of activity in a volcanic 
region or beneath a volcano 
volcanic gases Volatile matter, 
iclrased dnnng a volcanic erup- 
tion. that was previously dis- 
Holve^j tn the magma Water va- 
poi fomis about of the gases, 
other constituents include carbon 
dioxide, sulfur dioxide at high 
tcmpcrauires and hydrogen sul- 
fide at low temperatures, hydro- 
gen chlonde, and nitrogen as a 
free elenieiit 

volcanic glass Natural glass pro- 
duced by the cooling of molten 
lava, or some liquid fraction of it. 
too lat^idly to permit crystalliza- 
tion Examples are obsidian, 
pitchstone, tachylyte. and the 
glassy groundmass of many ex- 
trusive rocks 

volcankity (vol-ca-mc'-t-ty) vo/- 
camsnt 

voknnldattic (vol-ca'-ni-das'-tic) 
Pertaining to a clastic rock coo- 
tatntng voicanK material in what- 
ever proportioii. and without re- 
gard to Its ongin or coviroQiiiait 


▼olcank anid Mud formed by the 
mixture of water with volcanic 
ash. often initiaUy hot and flow- 
ing down the flanks of a volcanic 
cone as a mudflow. 
volcanic neck A vertical pipelikc 
intrusion that represents a former 
volcanic vent, esp if standing as 
an erosional remnan! Syn neck, 
volcanic rent A great volcanic 
depression, bordered by fissurei- 
that arc usually conoentnc tn 
plan, caused by magmatic activitv 
or by the ovei loading of cone 
material on a weak substratum 
volcanic rock I A finely crystal- 
line or glassy sgijeous rock result- 
ing from volcanic action at or 
new the earth's surface, cither 
ejected explosively or extruded as 
lava, e g basalt The term in- 
cludes near -surface intrusions 
that form a part of the volcanic 
structure 2 A general term to in- 
clude the effusive rocks and as- 
soaated high-level intrusive 
rocks, they are dominantly basic, 
vokank sand Sand-sized volcanK 
debns of either pyroclastic or de- 
tntal origin. 

vokanic spine A slender, pointed 
monolithic protnisicm of viscous 
lava squeezed up oo the surface of 
a thick lava flow or volcanic dome 
through an opening in the sohdi- 
fied crust They range m height 
from a few inches to many hun- 
dreds of feet The classic exampk 
of a large spine is the one that 
formed oo Mt. Pdde, in Mar- 
tinique. Syn; spine. 
vokank water Water to or derived 
from magma at the earth's msHnot 
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or at « ntetivdy shallow d^h; 
fltwuk water of voteank origia. 
vokMlMivol'-caii-iani) The proc* 
esses by which magma and its 
associaud gaaet rise into thecnut 
and an eatnided onto the eaithl 
surface and into the atmoaidieie. 
Also spelled- wukaiUtm. Syn: 
eoKkily^ 

volcano (vol-ca'*ao) 1. A vent in 
the surface of the earth duxwgh 
which magma and assodated 
gases and ash erupt; also, the 
form or structure, u^ly conical, 
that is produced by the ejected 
material. 2. Any eruplioo of 
material. e.g. mud, that reaemWes 
a magmatic volcano.— PI: «of> 
emoa. Etymol. the Roman deity 
of lire, Vidcan. 

volcanogeak (voi'-ca-no.gen'-lc) 
Formed by processes directly 
connected wiA vokanitm; spe- 
cif. said of mineral deposits (mitt- 
aive sttllideS) banded iron forma* 
tkms) coiHidered to have been 
IModuced through volcanic agen* 
cici demcMiitnlily atiodAted 
with volouiic phenamem AJao 
spelled: toleanlgaik. 
voleanologlit (vol-ca-nol'-o-gist) 
One who studies volcanology, 
valcanalogy (vol-Ga*ool'*<Hgy) The 
branch of geology that deals with 
voleaniam. its caasm and 


I alnrtlcfly butt nuduilaa 
law (voi'-mne) Undpm't 
Mdamelaai 

lAqaaw* 


titative chemkal-minendogicai 
dassilication of igneous rocks. 
V*ahaped valley A valley having a 
cron profile suggesting the form 
of the letter ‘*V”. characteriaed by 
steep sides and short tributaries; 
ape^. a young, narrow vall^r re- 
sulting from downcutting by a 
stream. The “V” becomes broad- 
er u the amount of mam wasting 
increases. Cf: U-shaped eoBep. 

vng A small cavity m a vein or in 
rode, usually lined with crystals 
of s different mineral composition 
from the endosing rock. Etymol: 
Cornish voega, “underground 
chamber, cavity” Adj; *uggA Ct 
dnise; geode. 

vnggy ponwity In petroleum 
geology, porosity resulting from 
the presence of openmgs (“vugs”) 
from the size of a small pea up- 
wards; it is usually used with ref- 
crenoe to limestones. 
Vulcaalan-typc eraptioa (Vul-ca'- 
ni-an-type) A type of volcanic 
eruption characterized by the ei* 
pioaive ejection of fragments of 
new lava, commonly incandes 
cent when they leave the vent but 
either solid or too viscous to a^ 
sume any appreciable degree of 
roundiag during their (light 
through the air. With these diere 
ate often bnadenat bombe or 
bheioL and generally large pro- 
portions of ash. 

vadeanlnw (vul'-can-ism) tdbao 

bOL 
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wickc (wack'-e) I A **dirty** sand- 
stone that consists of a m»ture of 
poorly sorted mineral and rock 
fragments in an abundant matna 
of clay and fine silt, specif an im- 
pure sandstone containing more 
than 10^ 0 argillaceous matna. The 
term is used for a major category 
of sandstone, as distinguished 
from arfnite 1 A clastic sedi- 
mentary rock in which th** grains 
are almost evenly distributed 
among the several size grades, e g 
a sandstone consisting of sedi- 
ment **poured in'* to a basin of 
deposition at a c(nnparati\ely 
rapid rate without much selection 
or reworkipg ) A shortened 
form of graywacke This usage is 
not recommended i£tvmol Ger- 
man 

wad A dark brown or black impure 
mixture ot manganese and oilier 
oxides It contains 10 to 20 7r 
wafer, and is generally suifl. 
soiling the hand Syn bog moh 
ganese 

walled lake A lake bordered along 
us shore by lakt rampam 
wall rock The lock forming th^ 
walls of a vein, lode, or igntJOU\ 
intrusion Cf couniry roefi 
warm glackr tempemte glacier 
warpiiig A slight bending or Her 
mg of the earth's crust on a re- 
gional scale, up^rping or down 
warping. 

wash 1 A piece of land, e g an 
area of undbanks or mudbanks, 
that IS alternately submerged and 


eapQMd hf Urn tkte; alscK the dmk* 
lowest pui ol an esci^. 2. mm- 
wask 3,CoiffieaUimiini»atuiaii 
atlu.mtfim, 4. A terni uvd esp. 
to Che aouthwestam U.S for Che 
broad* gravelly dry bed of an ifi> 
tenmttcsl strem, gmerally in the 
bottooi of a canyon; it » occiikm* 
ally swept by a torrent of water. S 
An alluvial plaoa. 6. Detntus 
partly or complecdy hUing a cave, 
waah land napentkd had 
was h out I The washing-sway of 
earth materials as a result of flood 
or downpour, also, a place where 
such an event has occurred. 2 A 
cutoui ID a coal seam. 3 A chan- 
nel produced m a sedimeotaiy 
deposit by the scounng action of 
flowinf water and later filled with 
sediment Cl* xtmrand fill 
washover (wash'-o^ver) 1. Small 
deltas built on the landward sate 
of a bar or barrier, produced by 
storm waves breaking over low 
places ibd depositing sedHnent tn 
the lagoon. 2 The process by 
which a washover is formed, 
wastage (wasr-age) I abhtkm. 2 
A general for deoudatioo of 
the earth's .surface 
waste Loose material reauiimg 
from weathering by mechanical 
and chemical means, and moved 
down sloping surfaces or carried 
short distances by streams to the 
sea. esp debns 

waste rock In mining, rock that 
must be broken and disposed of tn 
order to gain access to and exca- 
vate the orr, valudem rock that 
must be removed or set aside tn 
mining. Syn muck. 
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Mter coalcal Water contained in 
poroitt sedinieat or teaiRMtttary 
rock, generally exprened at a 
ratio of water weight to dry aedi- 
meot weight. See alio: rnoismrt 
cxmwnt 

liatefeoaiae A natural* wdl-de- 
ftned channel produced wholly or 
m part by a ddimte flow of water* 
continuous or intcrmitlcnt. Also* 
a ditch, canal* aqueduct* or other 
artifiaal channel for the convey* 
ance of water, as for the draining 
of a swamp. 

water cycle kydrolagk cyek. 
water drive Energy within an oU or 
gas pool* resulting frooi hydro- 
static or hydrodynamic pretsure 
transmitted from the surrounding 
aquifer. Cf dissoived-gas dnve; 
ga9<ap drim. 

watcrlUU A perpendicular or steep 
descent of a stream, as where tt 
crosses an outcrop of resstant 
rock overhanging softer rock that 
has been eroded* oi flows over the 
edge of a plateau or cliffed coast. 
See also: caacade; cammet 
water flooding A secondary recoih 
try operation io which water is 
injected into a petroleum reser- 
voir to force addiuooal oil out of 
the reservoir rock and into pro- 
duang wells. 

water gap A deep pass in a moun- 
tain ndge. through which a 
stream Hows; esp a narrow gorge 
or ravine cut through reustant 
rocks by an antecedent stream. 
Example. Delaware Water Gap* 
Penna Cf- wind gqp. 
waterllme hydraulic limesume. 
water of dehydration Water that 


has been set fine from its chenri- 
caUy combmed state. 

of water a rock can contain ahoua 
the water taMe. 2. Water of aatn- 
ration* i*e. the anxHmt of water 
that can be abaorbad by w a ter* 
beanng material without dilation 
of the material. 

water of rctaaHon That part of the 
interstiual water la a aedunentary 
rock that remains in the porca un* 
der capillary pressure and oondl*' 
tions of unhindered flow. It is in- 
correctly called connate water, 
watershed 1 A term used in Omat 
Britain for a drainage d/ride 2. A 
drainage horiit Etymol; proba- 
bly German Wasserseheule, *Wni- 
ter parting" The term is amhigia* 
ous, and the uncertainty of mean- 
mg entailed by this double usage 
makes U undesirable, 
water Ubie The surface between 
the zone of saturanan and the 
zone of aeration; that surface of a 
bodv of unconfined ground water 
at whict. the pressure is equal to 
that of the atmosphere. Syn: 
grtmnd-water surface; ground-wa* 
ter leseL 

water-table well A well tapping 
unconfined ground water. Its wa- 
ter level may. but does not neces- 
sarily. lie at the level of the water 
table Cf artesian well 
water vein 1 Ground water in a 
crevice or fissure in dense rock. 2. 
A term popularly applied to any 
body of ground water, in part bw 
cause dowsers commonly da» 
senbe water as occurring m vcinn 
The term is little used among fay- 
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drologi$ts. 
wiUr wHcb ioNwr. 

WneolMHi (Wau-co'-ban) Lower 
Ounbrian of North America, 
wave 1. An oscillatory movement 
in a body of water manifested by 
an alternate rite and fail of the 
surface. 2. A seumic wave, 
wave base The depth at which 
wave aetkm no longer sdrs the 
aedimenta; k is usually about 10 
meters. 

wav«4>ailt te r r act. A gently slop- 
ing coastal feature at the seaward 
or lakeward edge of a waveK:ut 
ikatfonn. constructed by sedi- 
ment brought by rivers or drifted 
along the shore or across the plat- 
form and deposited m the deeper 
water beyond. See also: marine- 
buiit terrace: marine terrace. 
waf f < ar r ca t ripple mark A com- 
pound ripple mark in which the 
material forming the crest is be- 
lieved to have accumulated by the 
oscillation produced by wave ac- 
tkw on a pin^usiing transverse 
(current) ripple mark, 
wave-cut beach A level to gently 
slopiiig narrow surface produced 
by wave erosion, extending out- 
ward from the wave-cut cliff; it is 
developed mainly above water 
level by storm waves, weatheringr 
and ratnwash. The bench may be 
bare rock or it may be temporari- 
ly covered by a beach. See also: 
wave-eut platform, 

W B va- ca l diff sea cltff, 
wave-cat aoCcb notch. 
wava-ok p la tf a ra i A gently slofi^ 
surteoe produced by wave ero- 
ttOD. exttsidittg far into the tea or 


lake from the base of the wavecut 
diff. Cf: marine<ut platform, 
Syn: wave<ut terrace: wave plat- 
form. 

wave-cat tevraee A syn. of wave- 
cut platform. The term is incon- 
sistent because a terrace is usually 
regarded as a constructional fea- 
ture. 

wave delta washover. 
wavefro n t 1. A surface represent- 
ing the poaitiOD of a travding seis- 
mic disturbance at a particular 
time. 2. In optics, the locus of all 
the points reached by light that is 
sent outward in dl directions 
from a point. Ip an isotropic 
medium, the wavefront is a 
sphere. — Also spdled: wave 

front 

wavefroat chart A diagram show- 
ing the position of a traveling seis- 
mic disturbance at succcsaivc 
tunes. It usually shows raypatks 
also. 

wavelength 1. The distance be- 
tween successive wave crests, or 
othei equivalent points, in a senes 
of harmonic waves. 2- In symmet- 
rical, periodic fold systems, the 
distance between adjacent anti- 
formal or synfonnal hinges, 
waveauurk nvadi mark, 
wave Bonaai In optica» the hoe at 
a given point perpendicular to a 
plane that is tangent to the sur- 
face of a tight wave at that point. 
Cf: wavefront 

wave ef awiWafiaa osetUasoey 
wave. 

wave of traMhkion A water wave 
in which the HKhvidual particles 
of water are ■miiranfty dk- 



piaoed ID the directioD of wave 
travel. Cf: cacUiatwy mwm: 
wave ph rtfonD wa¥e<ut platform. 
wave nfractloD The process by 
whidt a water wave, movi&g in 
shallow water as it approaches the 
shore at an angle, tends to be 
turned from iu original direction. 
The part of the wave advancing in 
shallower water moves more 
slowly than the part still advano* 
xDg in deeper water, causing the 
wave crests to bend toward paral- 
lef alignment with the shorebne. 
wave ripple mark osculation npple 
mark 

wave steepmesa Fbe ratio of a 
wave's height to its length, 
wave snrtace in optics, a syn of 
wayf/ftmr 

wavy extinrtioo undulaioty extinc- 
tion. 

W-chert Cbc»t nodules formed by 
weathering Ci f -cAeri 
^-dQkMtooe Dolosfone produced 
by weathering Cf. S-doJostone; T- 
doiostone. 

weather (weath'-er) v. To undergo 
changes, such as crumbling or pit- 
tmg of rock surfaces, brou^t 
about by exposure to the atmos- 
phere and Its agents. See also: 
weathering. 

weathered layer (weath'-ered) In 
setsmology. that zone of the earth 
that IS immediately below the sur* 
face, characterized by low seia- 
miowave velocities. Syn: low- 
velocity tone. 

weathering (weath'-cr-ing) The de- 
structive processes by wfaicb 
rocks are changed on exposure to 
atmosphenc agentt at or near the 


earth’s surface, with little or no 
transport of the loosened or al- 
tered material; specif, the physicil 
disiat^ration and chemical 
decomposition of rock that pro- 
duce an in-situ mantle of waste 
and prepare sediments for trans- 
portation. 

weathering oometion In seismic 
exploratioo, a correction applied 
to reflectiOD and rdhaction data 
for variations in travdtime pro- 
duced by irregulanties in a low- 
velocity or weathered layer new 
the surface. Syn: iow-velocity-layer 
correction, 

weatherfag index A measure of the 
weathering charactensucs of coal, 
according to a standard laborato- 
ry procedure 

weatfaering-potcatiat iniea A 
measure of the degree of susoepci- 
bility to weathering of a rock or a 
mineral, computed from a choBii- 
cal analysis. 

weatherii^ velocity That velocity 
with which a saunic F wave trav- 
els through the ncar-surfaoe km- 
reiocity ume. 
wedge Ok* thin out 
welded toff A glass-ncb pyroclas- 
tic rock that has been indurated 
by the wcldmg together of Ha 
glass shards under the oombined 
action of the beat retained by par- 
ticles, the weight of overlying 
material, sod hot gases, ft is gen- 
erilly composed of silidc pyto^ 
clasts and appears bended or 
streaky. Syn: tuffkm See also: 
ignunbrite, 

weMiag 1 ConsoHdation of aedi- 
ments (esp. of clays) by pf s wia 
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Weatwordi 


•ode 


multing from the weight of over- 
lying material or from earth 
movement, characterised by co- 
hering particles brought withm 
the hmits of mutual m^ecular at- 
tractioo as water ts squeezed out 
of the sediments 2 Thediageoet- 
ic process whereby discrete crys- 
tals and/or, grains become at- 
tached to each other during com- 
paction, often involving pressure 
soKitioii and solution transfer 
weH enttingi Rock chips cut by a 
bit ID the prooeas of well dnlling. 
and remoimd from the hole in the 
dnUmg mud in rotary drilling or 
bv the bailer in cable-tool dnlltng 
Wdl cuttings collected at ckviHy 
spaced intervals provide a reroid 
of the strata penetrated Svn rt//- 
riggs. weii ^ampk%. 
weB y a d e d 1 A geologic term for 
well^wned 2 An mgineirnng 
term pertaining to a soil or sedi 
ment with a ontinuous distnbu- 
tioii of partivle sizes from coarsest 
to fmest. in such proportions that 
the smaller partides almost com- 
pletely fill the spaces between the 
larger ones -Ant poorl\f f^raded 
Will log A graphic recivd of the 
measured or computed physic tl 
chaiactenstics of the lock section 
eacouniered in a well plotted as a 
continuous function of depth 
Measurements a.e made by s 
mmde as it is withdrawn from the 
borehole by a wire line Several 
meaiurtments are usualU made 
simultaneously and the resulting 
curves are displayed side by side 
on the common depth scale Both 
the full display and the individual 


curves are called logs. Weli logs 
are oaoimoiily referred to by ge 
nenc type, e g reMstintv hg, or bv 
speafic curve type, e g sonu log 
See also sample log 
will w—ukd Said of a sedimen 
tary particle whose onginai faces 
edges, and comers have been de 
stroyed by abrasion and whose 
entire aurlaoe consists of broad 
curves without any flat areay The 
onginal shape is suggested hv lYt 
present form of the pai tide Also 
said of the nmndmis class con 
taming wdl-rounded particies 
well sampirs well cutting^ 
well ahaodng In seisnuc prosneci 
mg a method \.»l 
velocity as a function depth fr>\ 
lowenng a geopho h into a bote 
hole and recording energy f’-of 
shots fsred Ir »tr surfi t shoi 
holes 

well-sorted Said v ' a dastK wdt 
ment oi ' klk ibai .{ nsists of pat 
tides ail having approximaid ^ 
tht same sire \nt pttorW so*^ed 
See also well-groa*^ 
welt A raised part of the earths 
crust of anv with a distinc* 
linear development Cf furrow 
Wentworth grade scale An extend 
cd version of the Udden grade 
scale m which the site hmirx for 
the common grade terms are 
modihed but the geomeinc uiter 
val or constant ratio of I 2 ts re- 
tained fhe scale rangt^ ^rom wlay 
particles (diarxieier less than I 
25b mm) to boulders (diameter 
greater than 256 mm) It ts the 
grade scale generally used by 
North American sedimentolo- 
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whole^rock 


gists See alto pki gwU scale, 
WcnMtaa (Wer-nc'-ivaii) adj Of 
jf rdaung to Abrahani O Wcrocr 
(i74<^18l7). Oermao geologist 
and momlogisu who cUsstKed 
Runerab aooording to their exter- 
nal Uiaractm. advocated the the' 
ory of nepfuHism, and postulated 
a worldwide age sequence of 
rocks based on their hlhology 
Also* said of one who is a great. 
iHit dogmatic teacher of gaok>' 
f y — n An adherent of Wernen 
an beliefs, a mpfueut 
wet gas A natural gas. containing 
hquid hydrocarbons Cf dry c l, 

. nnde$mie 

wetted fKiiraeter The length of ihx 
welted cv'ntjii: beiwetn a stream 
I flowing water and its (ontain 
mg jofidujt or channeir measuied 
m k plane at nght angles to th^ 
diractor of flow It is used lo 
c/nnpiitirg the hydruuhe radius 
whaMach I A large mound or 
hill havmg the genera) shape of a 
whole's hack, esp a smooch e)on 
gated ttdgc of desert sand having 
a rounded cresi and ranging wu)e> 
ly in siae (about 30D km long. 1-3 
km wide, and perhaps 50 m high) 
It forms a coarse-giained pUi 
form Of pedestal built up and left 
behind Ky a succession of Ijn 
gitudinal (seif) dunes akme the 
same path 2 A rounded, elongat- 
ed ro^ mass, commonly granite 
found in tropical areas associated 
wttn ton. '< A roche moutonnee 
often of granitic compositi«»n 
such as those m Canada and Fin- 
land 

whetstone Any hard fine-graintcJ 


mck* usually stltceous* that is 
suitable for sharpenmg imple- 
ments such as knives and machan- 
ics* tools, eg nowulise 
whipstock n A long wedge-shaped 
steel device with a concave groove 
along Us mcltned face, plaoed in 
an ml wdl and used dunng dnll- 
mg to deflect and guide the drill 
bit toward the direction m which 
*he mclined grooved surface is 
facing —V To use a whipstock in 
directional drtlhng 
wbirlpoof A fvHiy of water moving 
rjpi'ily in a viicular path of rela- 
ffsew limited rachus It may be 
ppsluced by a current's passage 
through an trregvfUr chanud or 
bv the meeting <]f two opposing 
lurrcnts Cf eddy 
srhistling amd (whis'-timg) A 
soundhig sand often found on a 
beach th4t gives nsc to a higb- 
pitched note when stepped on or 
struck with the hand, the sound 
apparently resuitmg from the 
rr<vrtncnl of giain over grain 
Syn musuril sand 
white mioi A light-colored mtea, 
specif nuscame 

whiting I A mass of muddy water 
m which abundani carbonate 
IS suspi^nded producing 
a white color Whiimgs typically 
occur over shallow carbonatg 
platforms a^d arc dongattt) by 
wind currents Most ct 

them ponsivt of stirred*4ip bactom 
sctliment 2 Finely ground Chalk 
<;f I nglaivd and France, used to 
paint 

whole-rock analysis A procedure 
in which d portion ol niek, ratlier 



than individual minerala. is exam- 
ined For certain types of analysts, 
eg in the rubidium-strontium 
age method, it is the preferred ap- 
proach 

whorl One of the turns of a spiral 
or colled shell specif a smgle 
complete turn through 360 de- 
grees of a gastropod shdh a teph- 
alopod conch oi a foraminiferai 
test 

wildcat y^iidcat well 
wildcat well An cxpSoratory well 
dnlled I d oil or gas on a geoJogn 
feature not vet proven to be prc'- 
ducttve or in an unpiovco ternto- 
ry. or to a zone that has never 
pioduced or is not known tc he 
oroduvtfve in the general area Ci 
outpost Hell Svn wudiai 
wthMy^h A type of /lysch fanes 
displaying laige and irrcguiarlv 
sorted blocks and boulders result' 
ing friYm tectonic fragmentation, 
and twisted, contorted, and con- 
fused beds resulting from slump- 
ing or sliding under the influence 
of gravity The term was first ap- 
plied in the Alps 
wiltemite fwiy-iem-ite) A rhom- 
bohahal mineral, /n 2 Si 04 It is a 
minor orr ol zinc and wominonlv 
( ontains manganese 
Hind abrasion A prfH cs< if eTt»su»n 
I wndhliwn 

i Kk mauriii iCijur aua isci*- 
away exposed surfaces of mv 
kind Syn wind corrosion 
Hind corrwion Hind abrauon 
wind gap I A shallow notch in ihe 
V rest or upper part of a mountain 
ndge. usually at a higher level 
than u water gap 2 A former wa- 


ter gap, now abandoned (as by 
piracy) by the stream that formed 
it« a pass that is not occupied by 
a stream 

windkaiiter (wind*-k«n-ter) A veiv 
tifact, usually highly polished, 
bounded by one or more smoivth 
faces or faceu intersecting m 
sharp edges or angles Ihe faces 
may be cut at different times, a.* 
when tlie wind changes seasonailv 
or the pebble is undermined and 
turned over on its flattened fa^e 
F*vrnoI Oerman See also etn 
Punier zweikijntet drettkOnier 
window fwin‘-dow i An area t er'y 
Sion in an ovcTthrti<^i sb^e* tr 
whkh the rocks lientalh iht ovi ' 
thrust are expo.id byn f%*n^Ut 
wind polish desen poitsh 
wind ripple I One of many wave- 
likr. asymmcincal fontjs pro 
duc49d on sand by wind *t is get.* 
erallv longe*' and lrvwt.r than an 
aqueous npplc mark . but ts simi 
lar in having a steep lee side and 
a gentle windward side 2 One of 
a senes of wavelike forms on a 
snow surface, lying at right angles 
to the wind direction 
wind shadow The area in the lee of 
an obstacle, where air motion is 
not .^pable of moving matenaJ 
isuch IS sandl and thus allows H 
i ' ac,.uniu!ate the n ne that is 
aroiluah nlitd *ut. 'iiui drn’ 
during" the formn.on ol a dune, 
and deicrmincs the shape of the 
dune Syn shadow zone 
windward ad) baid of the side of 
an object located toward the di- 
rection frofn which the wind is 
blowing, facing the wmd, such as 



the '^huhvaid slqfMS'* of a 
dune-HB Tlie dimtiofi from 
which the wmd is biownig. 

wlaegiM fittey A valley rcseni- 
bling lo plao view a gohkt or 
chamiMgiie glass. It flares broad- 
iv at Its upper end. where it has a 
cup-shap^ or fonod-sbaped 
head, narrows sharply to fonn a 
c^tnsincted lower section; and 
flares open again on a spreading 
ailuviaifan TV valley commonly 
forms at right angles to a fault 
scarp tn an and regioo Syn hour- 
iflois valley 

winnowlag Separation of fine parti* 
des from coarser ones by action 
of the wind 

wire line A general term for any 
HexiMe sted line or cable connect- 
ing u surface* winch to a fod as- 
sembly lowered in a wdl bore 

wire-hue teat A procedure for 
measunng the potential produc- 
tivity of an oil reservoir by means 
of a tool lowered into a borehole 
by a wire line, m which a sample 
of fluid and the foraiation pres- 
sure are obtained It 18 faster than 
a dnll-stem test 

Wiacoadn (Wis-ooo -sm) Periam- 
ing to the dasstcal fourth glactal 
stage of the Ptetsloceoe Epoch in 
North America, follawing the 
Sangamon mterglacial stage and 
preceding the Holocene See also 
Wurm 

withcrite (with'-er-ite) A ydlow- 
tsh* white or grsyish-wtiite ortho- 
rhombic mineral of the aragonite 
group BaCDj 

witness earner A monumented 
survey point near a ennirr and 


usually on a luie of the survey, 
estabhshed as a referenoe mark 
where the true ooroer is inaccessi- 
ble or cannot be monumented or 
occupied; e.g. a post set near the 
corner of a mining claim, with the 
distance and direcaoo of the true 
corner indicated thereon 
wold cuesta 

Wollcampian Lowermost Permian 
of North Amenca 
wolframite (woir-ram-ite) A min- 
erali (Fe.Mn)W04 It occurs in 
monochiiic crystals and in granu- 
lar masses or cotumnar aggre- 
gates Wolframite IS the pnnapal 
ore of tungsten 

woUastonite dwor-las-ton-ite) A 
tncluiic mineral of the pyroac- 
noidgroup.CaSiOi It is found in 
otmiact-metamorphosed lime- 
stones, and occurs usually m 
cleavable masses or sometsmes in 
tabular twinned crystals It is 
used in making wall and floor tile, 
wood opal A vanety of common 
opal that has filled the cavities in. 
and reptaced the organic matter 
of. wood and that often preserves 
the ongmai features of the wood 
Syn xylopal 

wtmd tia A nodular or reniform 
brownish variety of cassitente, 
having a ooncentoc structure of 
rachatmg fibers resembling dry 
wood tn appearance 
Worden gravimeter A compact 
tcmpc’^ature-compensated gravity 
meter, in which a system is held in 
unstable equolibnum about an 
axis, so that an increase in the 
graviutional pull on a mass at the 
end of a weight arm causes a rota- 



mt 


wn level 




tm opposed by • scnnldi e 
HNing. TIk flMier has a seoalM 
of lets than 0.1 milhgal. 
wortd rift syiilw A oiajor teet^^ 
elemsot of the earth, oottisting of 
andooeamc ndpes and thetf as* 
soaaied nfl vaHeys. such as those 
along the Mid-AtlaDtic Ridpt. it 
ts beiie¥ed to be the locus of ex- 
tensional sphttug and iipwelliiig 
of magma that has resultedm lea- 
floor spreofimg Cf njt 
wona cast 1 A stnuous fossil trail 
of a worm, preserved as a sand 
cast on the bedding plane of an 
arenaceous rock 2 Excretioo of 
an eaithworm 

worm*8-eye map I \ map showing 
the pattmi of fotmations Chat 
would be visible to an observer 
looking upward at the bottom of 
the rocks overlying a given stir> 
face* eg an unconfonnit> or a 
surface of onlap Svn fap-oitt 
mofL 2 A map showtri|i overlap 
of sediments, or rr^fttwve 
transgressions ot a sra over a giv- 
en surface 

wrench fanIC A more or leas vem< 
cal fault along which there has 
been strike separation Syo tar- 
^toH fault 

wrfnl^ ridge (wnn'-kle) A siou* 
ous, irregular, segmented* appar- 
ently smooth elevation oocumng 
within the borders of a mare re- 
gioo of the moon's surface and 
dtaracteruBsd by dikehkc out- 
crops, cfcst-top craters, and loo- 


gitotSnal rfha* Wrinkk fidges are 
up to 35 km WKk and lOOmhigh. 
and may extend for hundreds of 
kikmeters. They probably origi- 
nated in fissuK eruptions or fram 
volauiic activity along frncfiues 
Syn: mart Hdga 

widiwUe (wur4eiHte) A tetrsg- 
onaA mineral. PbMkiO#. It occurs 
in tabular crystals and m granular 
inmM» and is an ore mineral of 

WuHf net A coordinate system 
used in cryauMography to ^ot a 
pobr st crec fi aidnc proieclKm 
amh conaervatiou of equal angles, 
such as for ploittnf angular rela* 
tioos obtained from tinavertal- 
stage measurementfi Syn* ttereo 
net 

Wiirm The fonrth of the four 
steal t^acial stapes of rhe PleistCK 
cene of Europe, above the Kisa 
See also* i^iseonaft 
wurUltite (wurtx^-i-iite) A black 
massive infusible asjp b a lti c 
pyrobituiiteiwtoinluhle in turpen- 
tine and demed from the metap 
morphism of petroleum 
wye level A krvchng imtnwient 
having a removable t elesc o pe, 
with attached sptnt leveL su|>> 
ported ID \ -shaped rests, in whi^ 
It may be rotated about its km* 
gitudinal axis, and tram which it 
may be htfed and rmraetf. end 
for end. for testing and adpiai- 
ment Of dumfy le9ei Syn f- 
leveL 



567 


X 

X lo mmc proipeccmg, tlie dift- 
UDoe fron the that pout to the 
ooiter of tht flpmd. or to any 
particiiiar geopbone 
leoo- A prefix meaBug '^Mraxifer 
guest*' Etymol Greek 
iCMMast (xen'-o-Hast) A mmerai 
that has grown lo a rock dunng 
metamorphism without develop- 
ing Its charactenstK crystal faces 
St ts a type of cryttaiioNast Adi 
K£nobiastic Of idwhiast 
M m oerytt (xeD'-OH.ryst) A trystai 
tliat resembles a phe>ivKr>^t in 
Igneous rock but is ft reign ro tH* 
hodv nf rock in which it cv'cuts 
xenolith (xen'-<Klith) A foieiyn m 
dttsioD in an Igneous rock Cf au 
tolitk Syn oecid^nial tnclmian 
teaodicruri t xerHvthcr -mal) 
Said of a hydrothermal mineqd 
deposit fonned at high tempera 
tute tut shallow depth, also, said 
of that eovironinciit Cf tehiher 
mal hypoihermaL 
l a B o ti wa (xen'-o-time) A ^rown* 
ydlow, or reddish tetragonal mm- 
eraLYP04 It often contains erbi- 
um, oenum and other rare earths, 
as well as thonum and uranium 
Xenotime oorurs as an accessory 
mineral to granites and pegma- 
tites 

xenotopfe (xeQ-<Hop'-ic) Said of 
the fabric of a crystaUme sedimen- 
tary lock u whi^ the majonty of 
the coQSUtMBi crystals are anhe- 


dral Also» said of an evaponte. a 
chemically deposited ceoMBt or a 
recrystalliaed limestone or doto- 
mite with such a fabric. Cf. afto- 
iopic hypidioiopic 
xerophylf (xe'-ro-phylc) A plant 
with very low water requirements, 
a desert plant 

xerothcmiic period (xe-ro-ther- 
mic) A histoncal warm* dry peri- 
od 

X-ra> Non-nuclear declromagnet- 
ic radiation of very short wave- 
length in the interval of 0 '1-100 
angstroms (lO-i^-IO-^Hn), be* 
tween that of gamma rays and id- 
triviolet radiation Also spelled 
x-wv 

X-ray diffractioa The diffractioo 
of a beam of X-ravs» usually by 
ihr threr-dimenaonai penodicar- 
lay of atoms in a crvatal that has 
periodic repeat distances (lattice 
dimensioos) of the aame order of 
indgmtude as the wavelength of 
ihe Viay^ 

X-i«y diffiactloa pattern The char- 
dcten interfeience pattern ol>> 
uined when X-rays are diffracted 
by a crystailme substanoe The 
gcoriK'try of the patleni is a func- 
tion of Che repeat distances (lat- 
tice dimensions) of the periodic 
array of atoms to the crystal, the 
intcnsiiies of the diffracted beams 
give informaciop about the atomic 
arrangement and unit-odl dimen- 
sions See also electron d$/fmction 
pattern 

xylopal (xy-lo' pal) wood opal 
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Yflramrtfc (Yai'-moutli) FMani- 
ing to the diwiicel aeoood htler- 
gladal stage of the Pl d stoc sae 
Epoch in North Afnerica. alter 
the Kansan glacial stage and 
before the Uhnoian. Etymol: Yar» 
moutht a town in Iowa. Sec abo: 
MindeURta 

yaioo atraan (ya^aoo) A trftat^ 
that flows parallel to the mam 
stream for a considerable distanoe 
before joining it at a deferred 
junction; esp such a stream 
forced to flow along the base of a 
natural levee formed by the main 
stream Type exampir Yaaoo 
River in western MisskMippi, jom* 
ing the Missnsippi Uver at 
Viduburg Also spefled: Yaaoo 
stream 

yellow ground Oxidized ki mber li t e 
of yellowisb color found at the 
suilaoe of diamond pipes (e.g. 
South Africa), above the zone of 
bhtfgnmnd 

yellow ochar A nuxtnre of Hmo* 
mte^ uMially with clay and nhcit 
used u a pigment 
yWd poM etosb /Mk 
ylald strem The differential streas 
at which permanent deformatioo 
first occurs in a material. Syn: 
yM point: thmMd prmum. 
Y-level wytknL 
yoked badn uugogpoaynelino, 
ymo^youihfuL 
y«mglog>btt« 

Youngh auidnlaa A modubu of 
olauicisy in tensioo or oompres- 


dkm. involving a change of length. 
It is expressed in dynes/cm^ or 
Ibs/M. 

you vkDsy A valley in Its early 
stays, when it is relativeiy 
straight and baa a high gridkat 
a V-thaped cross seetkm. and 
short tributaries. 

youth 1 .The first stage in the devel* 
opiMt of a stream, during 
which it can carry a sediment load 
greater than the oim; it is actually 
carrying' is eroding downward 
npidly in a V-ahaped valley with 
falb and rapids, and has few short 
tributaries. 2. The stage m 
the cycle of erosion, m which the 
ongi^ surface u» stdl the domi- 
nanl feature of rdief. There are a 
few small young streams, broad, 
flal-topped divides; and poorly 
iniegrated drainage, with numer- 
ous swamps and lakes Syn- njpo- 
graphic youth. 3. A stage m the 
de^opment of a shore or coast 
characterized by an ungraded 
profile of equUibrium. For a 
ihorelioe of submergenoe: an ir- 
regular coast line with steep off- 
shore profile, vigorous wave ac- 
don, and the fonnatioo of bays, 
promontoriest offshore islands, 
and sea cliffs. For a shoreline of 
ODcrgenoe: a straight coast hot, 
waves breaking wdl offshore, and 
the fonnatioo of bamer beaches, 
lagoons, and marshes. 

ycaSfclhl Said of a stream and its 
valley, or of a landscape or region, 
that IS in the stage of jmik Sym 
young; Jutenik. 
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ifnitfc Ooe'-Dith) The point on the 
celestial tf^iere that is directly 
above the observer and directly 
ot>posite to the nadir. In a more 
general sense* the term denotes 
the stretch of sky overhead, 
senithal prajectlon OBd'Htutlhal) 
azimuthal pndeetkm. 
seoUte Cte^-o-iite) 1. A generic 
term for a large group of hydrous 
aluminoeihcatcs that are analo- 
gous in composition to the fdd- 
span; have a ratio of (A1 4- Si) to 
nonhydrous oxygen of 1:2; and 
are charsctehzi^ 1^ their euy 
and reversible lost of water of hy- 
dration and by their ready fusion 
and swelling when stroni^y heat- 
ed. Zechtes have long been 
known to occur as well-formed 
crystals in cavities in basalt. Of 
more significance is their occur- 
rence as authigenic minerals, esp. 
in beds of tuff. 2. Any of the inin- 
erals of the iieoKte group, indud- 
mg natrolite. beulandite. anal- 
cune. and many others. 3. Any of 
vinous prooesaed materials used 
in the base-exchange fnethod of 
water softening and at gat ad- 
sorbents or drying agents. — Ety- 
mol: Greek xeia ^o boil**, 
ifiigegmeyacllni (neu'-go-ge'-o- 
tyn'-chne) A paragtozyndint 
with an adjoinittg uplifted area 
also m the craton, receiving das* 
tic tedifncnU; an intfacratonic 
trough. Syn: yakad taria. Cl: la- 
tmemtamk hadn. Etymol* Oiadt 
atggaa >ind. yoketr. 


d gsag Md A kink/IM the Itmbe 
of which are of ttnegual length. 
Gf: chammftdd 
siDC blende sphalerite. 
sinchiooni hydradncUe 
xindta (xinc'-iCe) A hexagonal 
mificnd. ZoO* usually oontau^ 
tomeMn. It is a minor ore of anc. 
siaawaldite Cono'-wald-ite) A 
mineral of the mica group, Kj/OLa, 
Fb,Al) 6 (Si,Ai)MOH,F) 4 . It is 
a variety of lepidolite oootaining 
iron, and is the characteristic 
mica of greisen. 

tkeon Oar'-con) A mineral, ZrSi 
O4. It occurs in tetragonal prisms, 
bis various colors and is a com- 
mon accessory mineral in sili- 
ceous igneous rocks, crystalline 
limestones, scbisls, and gncmcs, 
in sedimentary rocks derived 
therefrom, and in beach and river 
placer depoeiu. It is the chief ore 
of zirconium, and is used as a 
fractory; when cut and pdished, 
the coMess varieties provide ex- 
ceptionally brilliant gemstones. 
Syn: hyacinth. 

aomtan (xo-ai^-Him) The skeleton 
of a bryosoan colony. PI: loaria. 
Boidte (zo'-is-ite) An orthorham- 
bic mineral of the epidote group, 
Ca 2 Al 3 SiiOt:KOH). Zointe 00 
curs in metamorphic rocks (esp. 
sdusts formed from calcnmi-ri^ 
igneous rockid, and in altered 
igneoua rocks, and is an cmcnnal 
oonstitiieDt of sautturite. 

MHd axis (gon'-al) roar ajde 
wmd pride foroi A gpkk fimU 
that inakesposrible the idmtiiica- 
tioo of a sfmafic bkwt ia tfcg m phic 
none and that gives Its name to 
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Ike sow It seed sot wccMSf By 
be other rwn cto d to the zose or 
found thfooihost cwy port of It 

doB syetestt. ow of the soil or* 
ders thst embrsoes sods with 
well^devidoped ^hsiscten stic s 
thst pfcswMhly icflect do mflu* 
CBoe of the sfestt of soil genesis. 
cq» chmsie and plsnts, slsa any 
sod bdongmg to the zonal order 
Cf intmmai spit euonai aoiL 
Syn maiunwiL 

MMd theory A theory of hypogene 
fiiiiicral*de|KMit fomation, and 
the spaiul dotnbutioii patterns 
of snncral ssquenoes to be expect* 
ed frooi cben^ in e miiieral«beer- 
ing flind as it imgratcs away from 
a maiBiilic sooioe It also deals 
with thenoal-chenucal gradiefitt 
asaocMied with the genesis of ore 
deposits, and with oietallogenic 
somng CO a legiofial scale See 
alao aosigg 

Moadso (g^na'-tioo) The condi- 
don of bemg aranged or Ibnncd 
m eases, €.g. the distnbutioQ of 
distmetivr loesils. more or kss 
parallel to the bedding, in bio* 
stratigraphic aones 
WMse 1 A belt or strip of earth 
matenalst however disposed, dis- 
tingiiished from surrounding 
parts by some particiilar property 
or oontent, e g Jauu zone or wne 
of mtumtkM 2 A irinor interval 
in any category oi !’*atigrapiiic 
classifioatioa, eg tuozont, htho^ 
zone 3 A metamorphic aunok. 
4 A term used generally, even 
vaguely, for a region of latitudinal 
character more or less c>ff from 


snrrounduig regioiis by some do- 
tmetive characteristic, eg the 
aarth*s tomd zone, two temperate 
zones, and two fngid zones 
aant axla That hne or crystailo* 
graphic direction throng the 
center of a crystal which is paral* 
lei to the mteraection edges of the 
crystal faces dehmng the crystai 
tom. Syn zonai ozo 
aone at a a rnH an A subsurface zone 
containing water under pressure 
less than that of the atmosphere, 
mchnlmg water held by capillan* 
ty, and containing air or gases 
generally under atmosphenc pres- 
sure This zone ts limited above by 
the land surface and below by the 
surface of the zone of saturation, 
t.e , the waur table, 
mm ci cagiHarfty captilaiy fhnge. 
worn of dkeharge Fbat part of the 
zone of saturation which has a 
means of horizontal escape 
aune af flow I tone of plastic flow 
2 llie inner mobile main rtsss of 
a glacie**, in which most of the ice 
flow*, without tracturc Cf tone of 
fracture 

aone of fracture 1 The upper, brit- 
tle pan of the earth’s crust in 
which deformation is by fracture. 
Syn lone of rock fracture Cf 
roue of pUtstH flow 2 The outer, 
ngid pan of a glacier, in which the 
ICC IS much fractured Cf zone of 
flow 

aone of fracturv and plaftic flow 
That region of the earth s crust 
which IS intermediate in depth 
and pressure between the zone of 
fracture and the zone of plastic 
flow m which deformation of the 



wetkcr rocks is by pintle flow. 
«fid of the stro&gtf rocks by frsc^ 
ture 

xoMOf noMity asHmotpkm. 
tout of pitstk flow That pm of 
(he esfCb's cfvst ttet ts under 
ficicni pressure to prrvcm fractur- 
ing. i e. is ductile, so that defof^ 
maiKmisbyflow Cf mmofjroc* 
ture, tom of fiactun and plastk 
flow Syn* tons of flow; tom of 
rock flowage 

tomtdrodtfkmugetomofpiastic 

flo^ 

tout of rock fracture zone cf /rot- 
lore 

aoae of saturatkm A subsurface 
zone in which ail the loierstfccs 
are filkd with watci under pres- 
sure greater than that of the at- 
mosphere AJihough the aone 
may coDtain gas-filled incentioes 
or mterstioes hlled with fluids 
other than water it is stiU coqskI- 
ered saturated This aone is sepa- 
rated from the overlying aone of 
aeration by the water tabk. Syn: 
muraied zone, phreauc zone 
umo of weathering The suprrfkaal 
layer of the earth s crust above the 
water table that is subjected to 
the destructive agents of the at- 
mospbere, and in which soils 
develop 

loalng I A varutioD in the com- 
positiOD of a crystal from core to 
margin, owing to a separation of 
crystal phases during growth by 
loss of equilibnum in a continu- 

33 * 


ous reactm senei. The higher- 
temperatnie phaaes lonn the core, 
with the lower-scaapcratufe 
phaaea toward the margin. See 
also: normal zouin$: rettmdmoh 
mg. 2 The developnient of araui 
of oietamorphoaed rocks m which 
a paitiodar imnend or inmeraf 
loite IS predommant or character- 
iatic» reflecting the history of the 
rock 3 The distnbution pattems 
of ckments or mmcrils around 
ore deposits, paragenetic se- 
quences. other syn g cneti c or epi- 
geneCic. See also- zonal ikoory 
u ooooekgff (zo'-oo-col'-o-gy) The 
branch of ecoftogy concerned with 
the relationsbipe between anwnals 
and thor environfiient 
oMU B ric rock (goo-goi'-ic) A bm- 
gemc rock produoad by animala 
or directly attributable lo theprew- 
cner or activitiea ofammala; eg. 
shed huMstono coral reeh 
guano, and htbilied cakaramis 
ooae 

inopiaairttin (ao-o-plank'-tofli} The 
animal foi ns of plankton, t g 
leflyhsh They consume the pAyio- 
pkmktan, 

Z phsnowsfiioii A posobie tune lag 
(a few seconds or leu) between 
the issuance of P and S waves 
from an earthquake focus 
sweikanter (swci'-kan ter) A ven- 
tifact haviug two faces uifersect- 
tng ID two sharp edges Etymol 
German Zwetkonter, **one hav- 
mg two edges ** 
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TABLE A3 

Minercds arranged occording to hardness 


Hardness 

Mineral 

Hardness 

Mineral 

1 

Talc 

S-6 

TremoBte 

U2 

Graphite 

SS 

Chromile 

1-3 

Baunte 

SS 

Enstotite 

2 

Gypsum 

SS 

Uramnite 

2 

Stibmte 

SS-6 

Anthophyllile 

2-2 S 

Chlorite 

SS-65 

Hematite 

2-2 5 

Kaohnite 

6 

Albite 

2-2 5 

Muscovite 

6 

Anorthite 

2-5 

Serpentine 

6 

Arivedsomte 

25 

Gelena 

6 

Magnetite 

25 

Halite 

6 

Orthoclase 

2 5-3 

Biotile 

6-6 5 

Aeginie 

25 3 

Choi cocite 

6-6 5 

Pynte 

3 

Bornite 

6-7 

Cossiterite 

3 

Calcite 

6-7 

Eptdo*e 

3-3 5 

Anhydrite 

6-7 

SiUimanlte 

3 5-4 

Chalcopynle 

6 5-7 

Jadeite 

3 5-4 

Dolomite 

6 5-7 

Ohvine 

3 5-4 

Sideiite 

85 ; 

Spodumene 

35 

Sphalerite 

65 75 

Ainiondjle 

4 

Azurite 

6 5-7 5 

Garnet 

4 

riuonle 

7 

Kycmite (across cr/st i 

5 

Apatite 

7 

Quartz 

5 

Kyamte ^oloiig cr>stai; 

7-'’ 5 

Staxirohte 

5-5 5 

Goethi^v 

” 75 

Tourmaline 

5 55 

Limonite 

5 

Andolusite 

5-5 5 

Wollastonite 

75 

Zircon 

5-6 

Artinohte 

8 

Spmel 

5-6 

Augite 

6 

Topaz 

5-6 

Diopside 

9 

Corundum 

5-6 

Hornblende 

10 

Diamond 


S-6 Opod 


11 



TABLE A4 

Minerals arranged according to specific gravity 


Spectiic 

gravity 

Mineral 

Specific 

gravity 

Mineral 

1.9-2.2 

Opal 

3.3-35 

Jadeite 

2 0-3.0 

Bauxite 

3.3-4.37 

Goethite 

2 '6 

Halite 

3.35-3 45 

Epidote 

2.2-2.65 

Serpentine 

3 4-3.55 

Aegirite 

23 

Graphite 

3.4-36 

Topaz 

2 32 

Gypeum 

3 45 

Arivedsonite 

2.57 

Orthcckme 

3.5 

Diamond 

2.6 

Kaolinite 

3 5-4.1 

Spinel 

2.6-2 9 

Chlorite 

3 5-4 3 

Garnet 

2.62 

Albite 

3 56-3 66 

Kyonite 

2.65 

Quartz 

3.6-4 0 

Limonite 

2 7-2.8 

Talc 

3 65-3.75 

Stonirolile 

2./2 

Colcite 

3 77 

Azurite 

2.76 

Anorthite 

3.85 

Siderite 

2.76-3 1 

Muscovite 

3 9-4.1 

Sphalerite 

2 8-2 9 

Wollastonite 

40 

Carnotite 

2.8-32 

BioUte 

4 02 

Corundum 

285 

Dolomite 

4.1-4 3 

Cholcopyritc 

2 85-3.2 

Anthophyllite 

4.25 

Almandite 

2 89-2.98 

Anhydrite 

4 52-4.62 

Stibnite 

3 0-3 25 

Tourmaline 

46 

Chromite 

3.0-3. 3 

Actinolite 

4 68 

Zircon 

3 0-3.3 

TremoBte 

5 02 

Pyrile 

3.15-3.2 

Apatite 

:> 06-5.08 

Bomite 

3.15-3.2 

Spodumeoe 

5.18 

Magnetite 

3.16 

Andolusile 

5 26 

Hematite 

3.18 

Fluorite 

5 5-5.8 

Chalcocite 

3.2 

Homhieiide 

68-7.1 

Cassiterite 

3.2-3.4 

Augite 

74-7.6 

Galena 

3.2-35 

Enstalile 

9.0-9.7 

Uranimte 


3 23 SUHnMiAa 

3.27-3.37 OIMa* 
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TABLE A S 

Scale oi fusibility 


Approx fusing 


Scale 

Mineral 

point *0 

Remarks 

L 

Stibnite 

525 

Easily fusible in can- 
dle flame 

2 

Cholcopyrite 

800 

Small fragment eas- 
ily fusible in Bun- 
sen- burner flame 

3 

Garnet (almondite) 

1050 

Infusible in Bunsen 
flame but easily fusi- 
ble in blowpipe 
flame 

4 

Actinolite 

1200 

Sharp-pointcKi splin- 
ter fuses with little 
difficulty in blowpipe 
Home 

5 

Orthoclose 

1300 

Fragment edges 
rounded with diffi- 
culty in blowpipe 
flame 

6 

Bronzite 

1400 

Only fine spimfer 
ends rounded in 
blowpipe flame 

7 

Quartz 

1470 

Infusible in blowpipe 
flame 


TABLE A 6 

Plagioclase feldspors 

Species 

Albita, Na(AlSi30|J 
OUgocloBs 
AndMine 
Lobrodoiite 

BTtownite 

Aanrlhil*. CoCAlySi^On/ ^ 


Albite. % 

Anorthi 

100-90 

0- 10 

90-70 

10- 30 

70-50 

30- 50 

50-30 

SO- 70 

30-10 

70- 90 

10- 0 

90-100 


iv 




TABLE A 7 

Ions in conunon pyroxonos and amphibolos 


tons 


X 

Y 

Pyroxenes* 

Amphiboles* 

Mg 

Mg 

Enstotile 

Anthophyllite 

Ca 

Mg 

Diopside 

Tremolite 

U 

A1 

Spodumene 


h- 

A1 

ladeite 

Gloucopfhone 

Na 

Fe»* 

Aegirite 

Arivedsonite 

Ca. No 

Mg. Fe, Mn, Al, 
Fe*\ Ti 

Augiie 

Hornblende 


structure single chain, Si 03 lormula XY(Si^O|>) 

'f' 9 ^slr structure double chains Si^cS,,. loimula X© 7 Y 7 l4Z|g044i0H)4 

MINERAL CHARACTERISTICS 

CRYSTAL symmetry AND SYSTEMS 

As noted m Chcnpter 2. when a mineral grows without interference H 
IS bounded by f]$ 6 ne surfaces symmetncally arranged, which give it 
<j charactenspc crystal form This form is the external expression of its 
definite internal j^nystalline structure The laces of crystals are de> 
fined by surla^ layers of atoms 

Every crystal consists of atoms arranrjed in a three dimensional 
paltem that repeats itsell regularly Even in irregular mineral grains 
the atoms are arranged according to their typical crystalline struc- 
ture 

Crystals are classified in six different systems according to the 
symmetry of their faces and the arrangement of their axes ol symme- 
try. (An axis is an imaginary straight line that is drawn from the 
center ol a face to the center ol the opposite lace ) The systems are 
described and illustrate in Table A 1 


HARDNESS 

We can determine the hardness ol a mineral by scratching its smooth 


V 



surface with the edge of another We must be sure that the mineral 
tested IS actually scratched Sometimes particlcm simply rub off the 
specimen, suggesting that it has been scratched even though it has 
not 

In Table A 2 ten common minei ^ils have been arranged as 
examples of the degrees of the Mohs scale of relative hardness Each 
oi these minerals will scratch all those lower in number on the scale 
and will be scratched by all those higher In other words this is a 
relative scale In terms of absolute hardness the steps are approxi 
mately uniform up to 9. that is. number 7 is 7 times as hard as I and 
IS 9 times as hard as 1 But 10 is about 40 times as hard as 1 A more 
extensive listing is in Table A 3 (and in Table A 8} 


MAGNETISM 

h Mner that in their natural state aie attracted to a magnet are said 
to I .ognetic Magnetite loaO*. and pyrrhoUte Fe, with x 
between 0 and 0 2 are the only cx>mmon magnetic minerals although 
many others containing iron are drawn to a sufficiently power lul 
electromagnet 

PYROELECTRICITY 

I’Yroelertncity is the simultaneous development oi positive an J neg 
ativr? charges oi elecliicity on different parts of the same crystal 
un-iei the proper conditions ol temperature change Quart? is a 
gocKj example 11 it is heated to about 100' C it will on cooling 
develop positive electi ic charges at three alternate prismatic edges 
and negative charges at the other tliree edges 


PIEZOELECTRICITY 

Piezoelectncitv is that ol a charge developed in a ciyslalUzed body 
by pressure Quartz is probably the most important piezoelectric 
mineral for an extremely slight pressure parallel to its eiectnc axis 
can be detected by the elec trie charge set up It is used in specially 
onented plates in radio equipment and in sonic sounders 


LUSTER 


Luster is the way a mineral looks in reflected light There are several 
kinds of luster 



MaIoIUc Of metals 

AdancDitiiie Of diamonds 

Vitreous Of a broken edge of glass 

Reptoous Of yellow resin 

Pearly Of pearl 

Silky Of silk 

FL ORESCENCE AND PHOSPHORESCENCE 

Minerals that become luminescent during exposure to ultraviolet 
light X rays, or cathode .ays are /hjore^coef If the luminescence 
continues after the exciting rays aie shut oH. the mineral is .said to be 

phosphor escen t 


rURlBILITY 

Minerals can be divided into thosf* fusible <2nd those infusi^^'le in a 
blowpipe flame Seven mineraj*^ showing difiereDt degrees of fusi- 
biluy have been used cis a scale tc which fusible imnera.^ ran be 
referred They ore listed in Table A ^ 


SOLUBILITY 

Ooncentraled hydrocnionc aci.j tlii^^e part:, oi 

water, is ctimmonly used for the scl Jtion bi-ing tested 

Other wet leagents are for sspecioi tests Uj help der’^'ty nuneruls 


FRACTURE 

Many nnnerals that do not exh'bn leavagp t ?) break or 

*racture in <: distinctive manner Some fra» tjr*» are 

Conchoidal Along smooth curved surfaces like the .'■urfrrce of a shell 

( conch"), commonly cbseived in glas^ and guartr 

Fibrous or splintery Along surfaces roughened by fibers or splinters 

Uneven or irregular Along rough, irregular surfaces 

Hackly Along a fagged irregular surfac*^ with sharp edges 



TENACITY 


A minAral's cohesiveness, as shown by its resistance to breaking, 
crushing, bending, or tearing is known as its tenacity Vanous kinds 
of tenacity in minerals include the following 

Brittle Breaks or powders easily 
Malleable Can be hammered into thm sheets 
Sectile Can be cut by a knife into ttun shavings 
Ductile Can be drawn into wire 

riesible Bends but does not return to its original shape when pres 
sure IS removed 

Elastic After being bent will resume its original position upon ro 
lease of pressure 

IMPORTANT MINERALS 

SILICATES 

More than 90 percent of rock ioiming minerals are silicates, with 
structures based (jn the ( 8104 )^ tetrahedron Importgunt riasses ■erre 
hsted i r r Tab l e 2. 3 o n pqge-29 


plagicx:lase feldspars 

The plagKxriase feldspars also called the soda-hme feldspars, form a 
complete solid -solution senes Irom pure albite to pure anurthite 
Calcium substitutes Icr sodium in all pi oportions, with accompanying 
substitution of aluminum for silicon The senes is divided into the six 
arbitrary speaes names listed in Table A 6 fokm see Table A 8 ) 


PYROXENES AND AMPHIBOLES 

The pyroxene family of minerals and the amphibole family of miner- 
als are inosilicates thnt parallel each other The amphiboies contain 
OH The pyroxenes crystallize at higher temperatures than their 
amphibole analogues The two are in Table A 7 
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W$ Morpbolocy displayed by varioiis gastropod shells, (a) aiMl M 
General descnpcivc leniis, <•) Enlaqpeaseiit of peotooon d i; (D) 
Trivia; 00 Paiella-4ype gastropod Aomag aekuaoae; 0>) Midoa; 
(o) Lomitiidiiial trrtitm of a gastropod showing the cohiniella. In* 
ternal structure, and coihig: (M) ApporrhaUt showing apertiiral spine 
and dt^dcHi; (jD Sinistimlly coded shell * ^ apertme appears on 
the left (cf. deairaloodmgln SfC, e»and H). 
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